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26     Four-Wheel  Frenzy! 

—  hams  and  the  Baja  Intemacional K6WS 

32     T-R  Exotica 

—  rf  switchingwith  PIN  diodes  , W4VGZ 

34     The  Autodialer  Revisited 

—  a  circuit  board  and  other 

improvements W7JSW 

36     Watergate  Special 

—  create  your  own  18-minute  gap HB9BLU 

40     Be  Legal 

-build  an  ID  reminder AD4A/WA4MFY 

44     Another  IC-22S  Scheme 

-for  oddball  repeaters WA1ZMQ 

46      Improving  the  SWTPC  UDI 

—  self-preservation  made  easy K3MPJ 

48     Graduate  to  a  Better  Operating  Desk 

-lots  of  class WB6EKO 

50     The  SWL  Bible 

—  tuning  the  ends  of  the  world W2XQ 

58     The  Mobile  Dream  Machine 

—  Kenwood,  Drake,  Larsen  .  .  .  and 

Ford K9SQG/8 

62     Be  A  Surplus  Survivor 

—  don'tget  burned  by  a  boatanchor       .  .  VVB4APC 
64     Tracking  the  Wild  Turkey 

-DFtips VVA8BHR 

68     High  Q  Antennas 

—  stop  worrying  aboutswr K4KI 

72     When  In  Doubt,  Improvise! 

—  adding  TT  convenience  to  your 

HT-144B W6LTV 

74      Relief  for  the  Rockbound 

—  continuous  tuning  forFM  rigs WB2EQG 

78     Power  Supply  Magic 

—  the  forgotten  voltage  doubler Burt 

82     DVM  Scrapbook 

•  the  basics McClellan 

88     Meet  Mr.  Blizzard 

—  Dayton  hams  were  ready KSYQH'AASP 

92     The  Blizzard  of  '78 

-a  real  snow  job W8HXR 

94     How  Do  You  Use  ICs? 

-partX WA2SUT/NNN»ZVB 

98     Relax  and  Unwind 

—your  antenna  wire WA4TJJ 

100      M  Nuclear  Attack! 

-WWIIIonyourSR-52 WA7WKA 

106     g2  Computerized  QSO  Records 

—  who  needs  a  logbook? WA7VZR 


112     g|  RAM  Checkout's  A  Snap 

—  this  tiny  program  does  the  job.  .  .  .  VVA7NEV 
118     The  Case  of  the  Missing  Offset 

—  adding  to  the  HW-2021 K3JZD 

122     What  Do  You  Do  With  A  Timekube? 

—  when  in  doubt,  modify  it!  - Staff 

126     Gourmet  Guide  To  Capacitors 

—  for  that  project  you  have  cooking. W5J| 

128     The  ARC  Tuner 

—  rejuvenated  surplus K9QLL 

132      Home-Brew  Circuit  Boards 

—  cheap  and  simple W9IWI 

136     73  Reveals  Bias! 

— transistoroperation  exposed! W5JJ 

138     CBto10 

-partX:Realistic'sMirii23 KSLUW/K5SA 

140     Kerchunk ...  Kaboom! 

—  safe  distances  between  dynamite  and 

rf >-N5KR 
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—simple  RTTY  trash  remover VVB4FXD 

144     Build  the  Triple  Threat  Keyer 

—  great  Novice  project-. W8FX/4 

146     The  Ten  Meter  AM  Antenna  Special 

—  $5  vertical  also  works  on  SSBor  FM VV6RCL 

152      Buddy,  Ya  Got  A  Match? 

—  build  one  Lof  a  matcher K4KI 

164     Another  Trick  for  Ihe  22S 

—  now  it's  a  remote  control  system WB7SHW 

168     "Stop  Timeouts!"  Revisited 

—  PC  board  for  KWTO's  timer WB3ELV 

170     Maintain  Control! 

—  keeping  power  toois  in  their  place Stanf  ield 

172      CB  to  10 

—  part  XI;  Hy-Cain's  PLL  rigs WBSBSG 

174     Active  Voltage  Divider 

—  for  dividing  active  voitage PY1AQUCT1EM 

201     Charge! 

-your  nicads W4VGZ 

204      Light  Right? 

—  do-it-yourself  photo  exposure  meter Mills 

214     Micoder™  Magic 

—  improve  it  with  easy  mods K4BJF 

220     Build  the  IC  Experimenter 

—  getting  started  with  TTL  and  CMOS  ....  Leonard 
222     A  New  Type  of  10  GHz  Receiver 

—  use  it  or  lose  it Kopeiba,  4Z4TJ 

224     Two  Meters  At  the  Summit 

—  a  backpacker's  delight W6FJT 
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TEMPO  VHF  &  UHF  solid  state 
power  amplifiers 

Boost  your  signal .  .  .  give  it 
the  range  and  clarity  of  a 
higher  powered  base  station. 

VHF  (135  to  175  MHz) 

Drive  Powiir  OnljJur    Model  r\Jo.    Price 


zw 

130W 

130A02 

5209 

TOW 

1  SOW 

130A10 

S139 

30W 

1  30W 

130A30 

S199 

2W 

SOW 

80AQ2 

$169 

lew 

SOW 

80A10 

S149 

30W 

sow 

80A30 

S159 

UHF  (400  to 

512  MH 

d 

Drive  Power 

Outpu 

t   Model  No.    Price 

2W 

70W 

70D02 

S270 

10W 

70W 

70D10 

S240 

30  W 

70W 

70D30 

S210 

2W 

40W 

40D02 

S1  65 

10W 

40W 

40D10 

S145 

2W 

10W 

10D02 

$    75 

Lcvrti  pCwftr  and 

JCC  type 

accepted  models  also 

gvjiial.ilf 

TEMPO  POCKET  RECEIVERS 

Low  priced,  dependable  and  the  most 
compact  receivers  available 

MS-2,  4  channel  scanning  receiver  for  VHF  high  band,  smallest 
unit  on  the  market.  MR-2  same  size  as  MS-2  but  has  manual 
selection  of  12  channels.  VHF  high  band.  MR-3,  miniature  2- 
Channel  VHF  high  band  monitor  or  paging  receiver.  MR-3U, 
single  channel  on  the  400  to  512  UHF  band.  All  are  low  priced 
and  dependable.  Now  available  with  accessory  CTCSS  and  2- 
(one  decoders. 


TEMPO  FMT-2  &  FMT-42  (UHF) 

An  exciting  approach  to 
mobile  communication 

Compact  transceivers  offering  versatility  and  perform- 
ance. Suppliejj.  with  an  unbreakable  remote  control 
head  for  hide-away  mounting  in  mobile  use  and  to  provide  a  small  neat  package  for 
base  applications.  6  channel  capability  with  one  supplied.  A  hand-held  PTT  micro- 
phone and  20  foot  cable  supplied.  2  watt  power  output  for  low  current,  low  power 
applications,  but  designed  for  output  up  to  120  watts  on  VHF.  and  up  to  1 00  watts 
on  UHF.  With  AC  power  supply  becomes  a  base  station  with  120  watts  VHF  or  100 
watts  UHF 

TEMPO  VHF/ONE  PLUS 

Still  the  best  buy  in  a  mobile  transceiver . .  .  compare 
features  . . .  compare  prices. 

Full  2  meter  coverage,  144  to  148  MHz  for  both  transmit 
and  receive  •  25  watts  or  low  power  output  selectable  ■ 
Remote  tuning  on  microphone  *  Sideband  operation  with  SSB/0NE  adapter  •  MARS  operation 
capability  ■  5  kHz  numerical  LED  ■  Full  phase  lock  synthesized  (PLL)  -  Automatic  repeater 
split-selectable  up  or  down  -  Two  built-in  programmable  channels  ■  All  solid  state  •  800 
selectable  receive  frequencies  with  simplex  and  ±600  kHz  transmit  frequencies  for  each 
receive  channel.    Still  only  $399.  ^^^^^^^^^^^^^^___^^^^^^^^^^_ 


BIRD  Model  4362  Thruline  Wattmeter 

.  .  .  the  perfect  accessory  for  any  2-meter  operation.  Bird 
directional  wattmeters  are  insertion  type  instruments  tor 
measuring  forward  or  reflected  power  in  50-ohm  coaxial 
j  transmission  lines.  $94.00. 
HF  model  4360  ($94.00)  and  a  complete  line  of  BIRD 
products  also  available. 


Sold  al  Tempo  dealers  throughout  the  U.S. 
and  abroad.  Please  call  or  write 
for  further  information. 

Prices  subject   TO  change  without  notice 

Hemui. 

1 1240  W.  Olympic  Blvd.,  Los  Angeles, 

Calit.  90064  213/477-6701 

931  N.  Euclid.  Anaheim,  Calif.  92801  714/772-9200 

Butler,  Missouri  64730  816/679-3127 


ASK  ANY  HAM  WHO  OWNS  ONE 

THE  Wilson 


20-15-10  METER  TRIBANDER 


"One  thing  is  for  sure.  If  you  can't 
hear  the  DX  you  can 't  work  it.  With 
my  new  System  One  by  Wilson,  that 
problem  is  all  but  eliminated.  I  can 
hear  a  lot  of  stations  that  others 
seem  not  to  hear.  Sure  helps  with  the  DX' 
,.  ...  R0N-WB4GWA 

HERMITAGE,  TN. 


'fust  put  up  a  System  One 
.  .  .  went  up  as  slick  as  a 
whistle  .  .  .  more  pile- 
ups  than  I  can  handle.". 
. .  .  J0AN-WD6BNH 
SANTA  BAH BARArCA. 


.  .  .  "As  far  as  performance, 
the  operation  of  the  new 
System  One  is  expressed 
by  my  increased  success 
among  the  ruthless 
20  meter  pile-ups" 

.  .  .  RICK-WB3ZAH 
FT,  WAYNE,  IN. 


"After  using  the  System  One  to  contact  DX 
stations  throughout  the  world,  lam  conz'tnced-tk/ii. 
it  would  take  a  much  larger 
antenna  to  make  any  sig- 
nificant difference  at 
either  end.  A  frequent 
comment  from 
European  stations 
on  15  meters  was, 
'You  are  the  only 
West  Coast  Station 
coming  through-'. 
-    On  10  meters 
I  worked  all    1 
continents  in 
less  than  3  hours.  " 
.  .  .AL-K7ICW 
LftS  VEGAS,  NV. 


"The  System  One  is  providing 
good  results  .  .  ,  it  takes  the  waiting 
out  of  a  pile-up.  . .  .  LES-N1BH 

NARRAGANSETT,  R.I. 


. . .  THE  ACCEPTED  INDUSTRY  STANDARD 

From  the  seasoned  professional  operator  to  the  novice  ...  all  agree  that  the  System  One™  outperforms  anything 
available  .  .  .  the  ultimate  Tribander!  Real  monoband  performance  with  4  full  elements  on  20  and  a  separate  10  meter  reflec- 
tor, all  on  a  26'  boom. 

You  can  obtain  more  information  on  the  System  One™and  Wilson's  other  antejina,  radio,  tower  and  rotor  products  by 
contacting  your  nearest  amateur  dealer. 
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NEVER  SAY  DIE 

ecf/tona/  t>y  Wayne  Gre&n 


ATLANTA,  DALLAS,  ETC. 

The  last  few  months  have 
been  exceptionally  busy  and 
exciting  for  me.  They  have 
taken  me  to  several  countries 
and  a  number  of  hamfests  and 
computer  shows.  More  impor- 
tant, in  the  long  run,  are  the 
political  implications  .  . .  and 
by  that  I  mean  with  regards  to 
the  future  of  amateur  radio  . . . 
of  these  last  few  weeks. 

A  year  ago,  in  a  newsletter  to 
the  ham  industry  (dated  May, 
1977),  I  outlined  the  dangers  of 
the  coming  WARC  conference 
in  Geneva.  Being  one  of  the  few 
surviving  delegates  from  the 
last  WARC  conference  (1959),  I 
perhaps  have  a  little  more 
perspective  on  the  whole  situa- 
tion than  people  who  have  not 
been  through  one  of  those  con- 
flicts. That  was  twenty  years 
ago  and  most  of  the  people  in- 
volved have  either  died  or 
retired  by  now,  so  we  have  a 
new  generation  of  innocents 
preparing  for  what  promises  to 
be  a  bloodbath. 

Those  few  of  you  readers 
who  have  hung  in  there  with  me 
for  the  last  twenty  years  or  so 
have  read  all  of  this  before. 
Hmmm  ...  I  wrote  my  first 
editorial  in  a  ham  publication 
just  26  years  ago.  Luckily  I 
didn't  suspect  what  I  was  get- 
ting into. 

To  go  over  history  very  brief- 
ly. In  1959,  l  arrived  at  Geneva 
to  meet  with  the  delegates  from 
over  100  countries  of  the  world. 
I  found  that  though  a  few  were 
amateurs,  they  were  represent- 
ing commercial  or  military  in- 
terests, not  amateur.  The  only 
country  that  permitted  ama- 
teurs to  be  represented  on  their 
delegation  was  the  U.S.,  with 
me  and  a  chap  from  the  ARRL 
being  it.  In  reading  over  the  of- 


ficial positions  of  the  other 
countries,  I  found  that  few  had 
any  respect  for  amateur  radio 
and  that  most  were  proposing 
drastic  slashes  in  amateur  fre- 
quencies. 

In  general,  we  were  in  a  little 
better  shape  with  the  European 
countries,  with  the  worst  posi- 
tions for  us  being  proposed  by 
Australia  and  India.  Australia 
was  demanding  that  all  ham 
bands  be  cut  to  50  kHz  . . .  and 
this  was  their  official  proposal. 
India  wanted  them  cut  to  20 
kHz.  Bless  India. 

Through  an  almost 
unbelievable  stroke  of  good  for- 
tune, the  U.S.  managed  to  get 
reallocations  in  the  3-30  MHz 
bands  put  off  until  the  next  con- 
ference, scheduled  for1969*lia 
writer  used  a  coincidence  as 
weird  as  the  one  that  hap- 
pened, he  would  be  laughed  at. 
The  U.S.  was  not  trying  to  save 
the  ham  bands  by  this  move; 
they  were.just  trying  to  hold  ott' 
to  the  disproportionate  number 
of  frequencies  they  had 
grabbed  for  many  services  at 
Atlantic  City  in  1947  and  at 
previous  ITU  conferences. 

The  fact  is  that,  even  though 
the  official  U.S.  WARC  pro- 
posal called  for  continuing  the 
ham  bands  -as  they  were,  I 
found  that  the  members  of  the 
U.S.  delegation  had  private 
orders  to  replace  any  losses  to 
their  service  by  taking  frequen- 
cies from  the  nearest  ham 
band.  We  had  no  friends  at  that 
conference,  believe  me  . . .  and 
the  most  predatory  of  all  of  the 
delegates  turned  out  to  be 
hams  wanting  to  take  ham  fre- 
quencies for  their  employers. 
This  is  one  of  the  reasons  I 
laugh  a  little  when  I  hear  an 
ARRL  president  tell  a  gullible 
audience  that  we  don't  have  to 


worry,  hams  on  the  foreign 
delegations  will  help  us  protect 
ham  frequencies.  Ha. 

By  1965,  the  newly-chartered 
African  countries  were  joining 
the  ITU  and  swinging  the 
balance  of  power.  By  1966,  I 
became  concerned  enough 
about  the  situation  to  look  into 
it  and  see  what  I  could  do.  I  had 
been  visiting  the  ITU  pretty 
regularly,  keeping  in  touch  with 
the  hams  there  and  getting  the 
inside  information  on  what  was 
really  going  on.  I  visited  the  ITU 
in  1958,  1959,  1961,  1963,  1965, 
and  1966.  My  visit  in  the  spring 
of  1966  madelrseem  important 
to  me  to  arrange  for  a  trip  to 
visit  some  of  the  countries  in- 
volved and  see  some  of  the  top 
ITU  people. 

That  summer  I  went  to  Africa 
and  visited  the  hams  in  Kenya, 
Uganda,  Ethiopia,  Sudan,  and 
Egypt.  While  in  Addis  Ababa,  I 
had  the  opportunity  to  get 
together  with  the  just-replaced 
secretary-general  of  the  ITU.  I 
talked  with  him  about  the  im- 
portance of  amateur  radio  to 
emerging  nations  as  an  inex- 
pensive source  of  technicians, 
ang^he  thought  this  was  an  im- 
portant concept  which  should 
be  brought  to  the  attention  of 
the  current  secretary-general, 
an  Indian.  I  DXed  my  way  up  to 
India,  stopping  off  on  the  way 
to  visit  and  operate  in  Lebanon, 
Syria,  Iran,  and  Afghanistan.  I 
visited  Iraq,  but  was  unable  to 
get  permission  to  operate 
there. 

Mr.  Sarwate,  meeting  me  in 
Delhi,  was  most  interested  in 
what  I  had  to  say  about 
amateur  radio  and  its  benefits 
to  new  nations.  We  discussed 
getting  the  ITU  to  back  a  plan 
for  developing  amateur  radio  in 
these  countries,  and  I  agreed  to 
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You  can  still 

buy  one  of  the  worlds 

best  HF  transceivers 

for  under  $1000 


■    without  -  ilisirfay    Kenwood  5-  J'S-Q-lO 

provides  eMrernely  scnsiit'.--.  urate  tuning. 

f tlits  &i\  of  fha_  electronic  arid  ntsehaaical  advantages 
found  only  in  the  TS-8205.  Us  ^liability  has  been 
provsn  through  thousands;  of  Injurs  of  use  under 
;j|l  environmental  conditions. 

the  TS-820  stands  out  from  all  the  other  rigs,  on 
II iu  barf!  Its  adjustable  RF  speech  processor 
utilising  a  4  5S  kHi  circuit  tn  provide  quick-tirne- 
Linnstant^orn  pressiopT  wi  1 1  gat  yu  u  r  me  ssa  ge  1  h  ro  uo.  h 
ihe  pi  Ik  ups:  Ff  negative  Fwedbatk  is  applied  from 
the  finnl  to  iha  diivor  to  trnprowe  linearity,  and 
third-order  products  arc  at  least  -  35  dB  Har  mumc 
spunous  amissions  .ire  less  rhan  40  dB  and  other 
spurs  are  less  lhan  —60  dB.  RF  input  powor  js 
2U0  W  PEP  on  SSB.  160  W  DC  on  CW,  and  100 
''A'  DC  on  FSK.  Receiver  sensitivity  is  better  than 
0.2  5  uV  for  1  0  dB  S/  N  The  TS-820  is  known  for 
its-  superb  receiver  selectivity,  and  its  famous  IF 
shift  easdiy  eliminates  heavy  QRM  That's  why  the 
TS-820  series  is  the  DXcf  s  chnice 
And,  of  course,  anytime  you  might  want  to  add  a 
digital  display,  it's  simply  a  matter  of  installing  the 
DG-?  option. 


TS-820  VFO-820S  SP-820 


Kenwood's  unbeatable  combination  The  VFO- 
820  solid  state  remote  V|;0  adds  greatly  to  the 
versatility  of  your  TS-8?0  It  has  its  own  RIT 
circuit  and  control  switch  and  is  a  perfectly 
matched  accessory  The  SP-820  deluxe  external 
matching  speaker  includes  audio  filters  for  added 
versatility  on  receive  and  two  audio  inputs. 
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write  a  set  of  rules  for  small 
countries  which  would  en- 
courage amateur  radio  to 
develop.  Many  countries  were 
completely  unaware  of  ama- 
teur radio  and,  even  if  they  were 
interested,  didn't  know  how  to 
get  it  going. 

Upon  returning  home,  I  set 
about  preparing  a  set  of  regula- 
tions for  the  ITU  to  recommend. 
Before  I  could  get  them  to  Mr, 
Sarwate,  he  had  the  bad  luck  to 
drop  dead  and  I  found  myself 
back  on  square  one.  I  would 
have  liked  to  take  a  trip  to  visit 
his  replacement,  but  when  i 
returned  from  my  three-month 
trip,  I  found  73  Magazine  in  ter- 
rible shape.  We  were  over  a 
month  behind  in  publication 
and  virtually  bankrupt.  It  took 
me  a  couple  of  years  to  get  73 
back  into  good  enough  shape 
so  I  could  even  think  of  leaving 
it  for  more  than  a  few  days. 

My  visit  to  the  ITU  in  1968 
confirmed  that  the  African  na- 
tions had  taken  control.  The 
European  countries  still  had 
enough  clout  to  prevent  the 
scheduled  1969  WARC,  but  not 
enough  to  hold  their  frequen- 
cies if  the  conference  had  been 
permitted.  By  the  '70s,  the 
Europeans  couldn't  even  pre- 
vent the  1979  conference, 
though  they  knew  it  would  be  a 
terrible  experience. 

The  African  countries  have 
been  voting  in  a  bloc  to  rectify 
the  frequency  situation.  Their 
view  is  that  10%  of  the  world 
grabbed  90%  of  the  frequen- 
cies in  the  past,  and  they,  by 
damn,  are  now  going  to  get 
their  share  and  then  some. 
They  flexed  their  muscies  in 
1971  at  the  satellite  conference 
when  they  wiped  out  all  of  the 
ham  microwave  satellite  allo- 
cations. We  went  in  with 
239,249  MHz  of  ham  satellite 
channels,  enough  so  every  ham 
in  the  world  could  have  been  in 
contact  with  any  other  via  a  set 
of  three  synchronous  satellites 
within  a  few  years.  We  lost 
every  single  Hz  of  those  alloca- 
tions. The  report  is  in  QS7", 
where  the  ARRL  admits  that 
they  went  into  the  conference 
unprepared  and  lost  every- 
thing. Oh,  we  did  keep  a  little 
bit  of  the  VHFs,  but  not  enough 
to  be  of  much  use  . . .  and  the 
real  future  of  amateur  radio,  the 
microwaves,  were  cut  off. 

The  white  countries  ran  into 
this  African  buzz  saw  again  in 
1973  when  the  maritime  in- 
terests got  together  for  an  in- 
terim ITU  conference  and  the 
African  bloc  wiped  them  out,  ig- 
noring all  technical  advice  and 
grabbing  every  channel  they 
could — even  the  totally  land- 
locked nations.  What  will  they 
be  doing  with  these  frequen- 
cies? None  of  our  business, 
they  say,  and  if  they  want  to 
rent  them  out  or  sell  them, 
that's  their  prerogative. 


JORDAN 

During  my  visit  to  Jordan  in 
1970,  I  talked  with  King  Hus- 
sein about  the  advantages  to 
his  country  of  amateur  radio.  I 
explained  about  the  hobby  as  a 
way  of  getting  almost  free 
technicians,  particularly  as 
compared  to  the  cost  of  bring- 
ing in  Swiss  or  German  tech- 
nicians and  engineers,  which 
often  run  to  $500  a  day  or  more. 
He  liked  the  idea  and  had  me 
explain  it  to  his  government. 

They  started  right  in  with  this 
idea,  even  though  Jordan  was 
in  the  middle  of  a  civil  war  be- 
tween the  Palestinians  and  the 
Jordanians.  They  set  up  ham 
stations  in  every  youth  club  in 
the  country  and  got  the  kids  in- 
terested in  amateur  radio.  His 
Majesty  asked  me  to  come 
back  in  1973  and  see  what  had 
come  of  my  idea,  and  I  met 
about  500  enthusiastic  Jor- 
danian hams,  all  in  their  teens, 
as  I  visited  ham  clubs  from  one 
end  of  the  country  to  the  other. 
They  were  just  about  to  start 
work  on  the  first  Jordanian 
electronics  factory 
something  which  would  have 
been  impossible  just  three 
years  before. 

Just  recently,  I  noted  a  piece 
in  the  Herald  Tribune  quoting  a 
communications  student  at  the 
University  of  Amman!  From 
zero  technicians  to  com- 
munications graduates  in  so 
few  years  ...  it  shows  what  can 
be  done. 


ARM  A 

When  ARMA  (Amateur  Radio 
Manufacturer's  Association) 
was  first  formed  in  1977,  I 
brought  up  the  problem  of  get- 
ting African  votes  for  amateur 
radio  at  WARC,  but  the  manu- 
facturers were  too  busy  worry- 
ing about  bylaws,  who  was  go- 
ing to  be  president  of  the  group, 
FCC  hassles,  etc.  This  was  why 
I  put  the  information  on  the 
subject  in  my  May,  1977, 
newsletter  to  the  industry,  i 
hoped  that  something  would 
come  of  it  at  their  Atlanta  '77 
meeting  . . .  nothing  did. 

I  brought  it  up  again  at  the 
Rext  ARMA  meeting  in  Vegas 
during  SAROC  78.  Nothing 
happened  again.  Though  I  was 
elsewhere  during  the  Dayton 
Hamvention,  I  did  get  a  tape  of 
the  ARMA  meeting  and  nothing 
more  happened.  With  Atlanta 
being  the  last  meeting  of  the 
year,  I  sent  out  one  more 
newsletter  in  May,  1978,  outlin- 
ing the  problem  and  my  pro- 
posed solution. 

ATLANTA 

HR  Report  (I  called  it  half- 
right  reports,  but  then  I  am 
often  accused  of  exaggeration) 
said  . . .  "Wayne  Green  will  pre- 
sent a  WARC  79  'progress 
report'  to  the  ARMA  meeting  in 
Atlanta  next  week.  Since  he 
has  yet  to  participate  in  any  of 
the  U.S.  WARC  preparation 
that's  been  going  on  in 
Washington  since  1975,  it 
should  be  an  interesting 
presentation.    Noel    Eaton 
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VE3CJ,  who  has  attended 
WARC  preparation  meetings 
throughout  the  world  for  the 
IARU,  will  also  be  present  and 
may  contribute  some  appro- 
priate observations." 

Hopefully,  the  sarcasm  of 
the  above  is  not  lost  on  you. 

Indeed,  I  did  report  to  ARMA, 
though  not  on  WARC  directly 
...  as  HR  very  well  knew.  In 
view  of  the  lack  of  support  for 
the  U.S.  position  at  WARC,  I 
didn't  think  it  worth  a  lot  of  time 
to  argue  endlessly  over  it.  What 
a  waste  of  time.  I  presented  my 
perspective  on  the  possible 
outlook  for  WARC,  and  I  played 
several  minutes  of  a  tape 
recording  I  had  made  four  days 
earlier  in  Geneva  when  I  inter- 
viewed one  of  the  hams  at  the 
ITU.  The  tape  is  unofficial,  so  i 
can't  quote  it  directly.  Visitors 
to  73  or  to  some  of  my  talks  at 
hamfests  will  have  a  chance  to 
hear  it.  The  impact  is  strong:  I 
was  unable  to  find  anyone  at 
ITU  who  held  out  much  hope  for 
ham  bands  after  1979.  The  idea 
of  a  mission  to  Africa  to  in- 
terest countries  in  the  value  of 
amateur  radio  to  them,  with  the 
example  of  Jordan  to  show, 
was  deemed  the  only  hope. 

ARMA  also  listened  to  Eaton, 
and  I  also  have  a  tape  of  that  for 
those  interested.  He  reported 
that  the  IARU,  the  international 
arm  of  ARRL,  had  approached 
many  African  countries  for  sup- 
port at  WARC.  That  sounded 
good.  ARMA"members  pushed 
for  more  details,  which  were 
finally  drawn  from  Eaton.  It 
seems  that  the  IARU  has 
worked  only  in  countries  where 
they  already  have  an  IARU 
member  society.  Obviously 
these  are  countries  where  they 
already  have  an-IARU  member 
society.  Obviously  these  are 
countries  where  amateur  radio 
is  relatively  well  developed  and 
not  a  serious  problem  in  the 
first  place.  Eaton  was  asked 
about  contact  with  the  so- 
called  "black  bloc"  .  .  .  no, 
none  of  them,  only  the  IARU 
me'rhber  countries,  and  those 
on  a  lower  level,  not  on  top, 
where  it  counts. 

After  -hearing  that,  ARMA 
voted  overwhelmingly  {one  nay) 
to  support  a  mission  to  Africa 
and  to  fund  it  by  asking 
amateurs  and  the  industry  to 
send  in  $10  to  $20  a  week  each 
for  a  period  of  three  months. 
With  the  full  cooperation  of  the 
industry,  this  would  more  than 
provide  the  $20,000  a  month  a 
mission  would  cost. 

Joe  Brunzo  of  Ham  Radio 
magazine  volunteered  to  pre- 
pare a  letter  to  be  sent  to  the  in- 
dustry within  the  next  few  days 
to  get  the  money  started.  I 
discussed  this  with  him,  point- 
ing out  that,  in  view  of  Ham 
Radio  magazine's  rigid  support 
of  ARRL  policies,  he  might  not 
be  permitted  to  prepare  the  let- 
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ICOM's  New  IC-280 


ICOM  introduces  its  new  2  meter  mobile  radio  with 
the  detachable  microprocessor  control  head,  the  IC- 
280.  Bright,  easy  to  read  LED's  and  a  new  style  meter 
grace  the  brushed  aluminum  "new  look"  front  panel 
of  the  detachable  control  head,  which  provides  mem- 
ory and  frequency  control  for  the  remotely  mountable 
main  section. 

The  IC-280  cdmes  as  one  radio  to  be  mounted  in  the 

normal  manner:  but,  as  an  option,  the  entire  front  one 

third  of  the  radio  detaches  and 

mounts  by  its  optional  bracket 

and  the  main  body  tucks  neatly 

away  out  of  sight  Now  you  can 

mount  your  2  meter  mobile  radio 

in  places  that  seemed  really  right 

before. 

With   the   microprocessor   head   the 
IC-280  can  store  three  frequencies  of 
your  choice,  which  are  selected  by  a  four 
position  front  panel  switch.  These  frequen- 
cies are  retained  in  the  IC-280  "s  memory  for 
as  long  as  power  is  applied  to  the  radio.  Even 


when  power  is  turned  off  at  the  front  panel  switch,  the 
IC-280  retains  its  programmed  memories;  and  when 
power  is  completely  removed  from  the  radio,  the 
±606  KHz  splits  are  stilt  maintained!  ~-^.„ 

Frequency  coverage  of  the  IC-280  is  in  excess  of  the 
2  meter  band;  and  the  new  band  plan  (144.5145.5 
MHz  repeaters)  can  easily  be  accommodated,  since  it 
was  included  in  the  rC-280V!r*1rJat  planning  by  the 
ICOM  design  team. 

The  main  section  of  the  IC-280  puts  you  up  to  the 
minute  with  the  latest-state  of  the  art  engineering.  The 
new  IC-280  includes  the  lafesUnnovations  in  large 
signal  handling  FET  front  ends  for  excellent  inter- 
modulation  character  and  good  sensitivity  at 
the  same   time.    The   IF  filters  are   crystal 
monolithies  in  the  first  IF  and  ceramic  in 
the   second,    providing   narrow  band 
capacity  for  today  arid  tomorrow's 
crowded    operating  *conditions. 
Modular  PA  construction   with 
broad  band  tuning  provides  full 
rated  power  across  the  full  2 
meter  band  (plus  a  tittle). 


All  ICOM  radio*  Mgntficantly 
exceed  FCC  specification* 
Unritins  apiuioiu  emtMtons. 


Specifications  subject  to 
change  without  notice. 


IC-280  SpccffitNittem:  nFrequcn=y  tn™«gs  14d.50-Mg.il  MH2  O Operating  Conditions:  Temperature:  -!0"C  ft  &>°C  il4"Fto  140°F), 
Duty  Factor  continuous  OFrequen'V  Sinhniy;  si  5  XH#  □  Modulation  Type:  F&  (F3)  O  Antenna  Impedance:  50  ohms  w-w'xn-vA  O  F.-™*r 
Requirement  DClS.SV  ±15%  (ne9*Sve  ySoundl  E  Cilnert]  Drain:  Transmitting:  2.5AH:  '10W1. 1.2AL.0 11W>  Recef-lpg-  0.  I=l30A  »*  ma*  Audio 
output,  0-450  at  SQL  ON  withnp  sfgnair m«  "Vjqin.ih.i  - :  "'(mm'- )  K228mm(d)  C  W.  laL.'  appro*.  2  ?  K-l  ■  !  P*im"  Ci.np.n-  105V  HI,  1W  Lo 

□  Modulation  System:  Phase  O'Ma*  Fiki;iihii:.v  Deviation:  =5KKl  l^Spu^usOLtpui:  -tDC?ifian60  dBMT-VCJnlv-  H  Mtcr-rra  Vnr. 
impedance:  600  ohms  dynamic  or  <£ntirif  ij^ni*nsertype'.  stirh  M1to>8&;i  ZiHewlrina  iysxm:  DoufcJn  ^jperlwiNeV'n  n  Inimiiiyil'iiji 
Frequency:  1st:  10.695  MHz.  2nd:  4!ili  JU  ll  USensltivitjF:  1  uv:  a!  '■■  -N  It  if.  i'J  uB  cc  btrer,  Wuise  surTT4iin'9rpi|Br|ly  Hft  (IB.  0.6  uj  nr  leu 

□  Selectivity:  less  than  ±7.5  KHz  at  -&  drS,  less  than  ±15  Wh  at  -HJ  uB  iZ  Audio  -^ir/.-  More  thali  1 -5W  0  Au.*«J  l»nul  hrrpuliiiai.  8  r,t,ms 
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Here's  Helen  Harris  W1H0Y/KP4  on  the  left,  me,  and  Sam  Harris 
W1FZJ/KP4  on  the  right.  Sam  had  a  serious  bout  with  lung  trouble 
last  year,  but  is  bach  in  fighting  trim  now.  He's  stopped  smoking. 
For  newcomers  to  amateur  radio..  Sam  was  the  chap  who  in- 
vented the  first  parametric  amplifier — he  built  it  to  work  on 
6m — and  he  was  the  promoter  of  a  series  of  moonbounce 
developments,  including  the  use  of  the  1000-foot  dish  at  Arecibo 
for  1296  MHz  ham  moonbounce  a  few  years  back.  Sam  runs  the 
lab  at  Arecibo,  the  world's  largest  radio  telescope. 

I  first  visited  Sam  when  he  was  W8UKS  out  in  Burton,  Ohio, 
when  we  were  both  involved  with  75m  DXing.  Later  he  moved  up 
near  Boston  and  became  the  VHF  editor  of  CQ  while  I  was  editor 
of  that  magazine.  When  CQ  got  over  a  year  behind  in  paying  him, 
he  switched  over  to  QST,  where  he  battled  their  anti-Technician 
policies  for  some  years,  finally  quitting  them. 

Sam  today  is  one  of  the  foremost  microwave  scientists  in  the 
world,  though  a  scientist  in  the  historic  sense  in  that  he  designs 
and  builds  things  himself,  not  just  with  a  computer  doing  the 
calculations  and  some  technician  the  dirty  work. 


ter.  He  laughed. 

THE  ITU 

My  travels  started  back  in 
late  April  with  a  trip  to  Los 
Angeles  for  a  microcomputer 
show.  This  was  the  same 
weekend  as  Dayton,  soother  73 
Magazine  staffers  covered  for 
me  at  Dayton.  While  in  L.A.,  I 
got  together  with  several 
ARMA  members  and  discussed 
the  WARC  situation,  and  was 
able  to  make  arrangements  for 
the  Japanese  Ham  Manufactur- 
er's Association  to  fund  and 
supply  a  very  well  qualified 
man  for  the  proposed  African 
mission,  thus  making  it  an 
international  affair. 

From  there,  I  flew  back  to 
New  York  for  a  day  at  the 
Premium  Show,  then  on  down 
to  Arecibo  for  a  visit  with  Sam 
Harris  W1 FZJ/KP4  and  his  wife 
Helen  W1HOY/KP4.  The  big 
dish  there  has  been  substan- 
tially improved  since  my  last 
visit  (1968),  and  there  is  grow- 
ing interest  in  using  it  for  a  ham 
moonbounce  weekend  again.  I 
was  surprised  and  pleased  to 
find  that  much  of  the  dish's 
time  is  spent  in  looking  for 
LGMs.  They  have  a  very  big 
computer  which  analyzes 
everything  coming  in  for 
anything  which  has  a  pattern, 
affectionately  called  looking 
for  Little  Green  Men. 

Eastern  Airlines  has  one  of 


the  darnedest  fares  yet . . .  for 
about  $20  less  than  round  trip 
to  California,  Sherry  and  I  were 
able  to  fly  to  California, 
Atlanta,  New  York,  Puerto  Rico, 
Saint  Martin,  and  back  to 
Boston.  We  spent  a  couple 
days  skin  diving  on  Saint 
Martin  (FS7/PJ7),  then  flew 
back  to  New  Hampshire  for  a 
couple  days  .  . . next  to 
Birmingham  for  their 
hamfest .  . .  home  again  for  a 
couple  more  days,  then  off  to 
London  to  visit  microcomputer 
stores  and  manufacturers  . . . 
Paris  for  Micro-Expo,  where  I 
spoke  to  a  packed  house  on 
microcomputer  software  .  . . 
then  up  to  Switzerland  for  the 
visit  with  the  ITU. 

I  felt  that  the  visit  to  the  ITU 
headquarters  was  very  impor- 
tant as  a  way  of  reinforcing  my 
own  observations  on  what  has 
happened,  what  is  happening, 
and  what  appears  as  if  it  will 
happen.  The  projection  that 
looks  likely  to  me  is  so  terrible 
that  I  just  couldn't  really 
believe  it.  I  felt  the  same  as  the 
high  ARRL  staffer  I  talked  to 
recently  who  answered  when  I 
asked  him  about  the  possibility 
of  our  losing  all  ham  bands 
next  year,  "They  can't  cancel 
amateur  radio!"  It  is  just  un- 
thinkable. 

Unfortunately,  I  am  able  to  at 
least  consider  the  possibility  of 
the   totally   unthinkable,   so    I 


guess  I  was  searching  for 
reassurance  and  I  felt  that  if 
anyone  in  the  world  might  have 
a  finger  on  the  pulse  of  the 
WARC,  it  would  be  the  people 
who  are  in  the  middle  of  it  in 
Geneva.  I  decided  to  extend  my 
Paris  trip  to  Geneva  and  try  for 
some  encouraging  words  at  the 
ITU.  As  I  said  earlier,  I  was 
unable  to  find  anything  to  be 
optimistic  about  at  Geneva.  I 
talked  with  a  number  of  people 
there,  most  of  whom  I  have 
known  for  many  years  and  have 
found  most  dependable  and 
strongly  on  the  conservative 
side. 

Since  I  seem  unable  to  really 
do  anything  about  the  situa- 
tion, I  will  resume  my  compla- 
cent pose  and  join  the  ARRL 
and  the  rest  of  you  with 
crossed  fingers  as  a  shield 
against  the  future,  hoping  that 
all  will  indeed  be  well  and  that  I 
have  been  a  worrywart  for 
nothing.  The  ARRL  may  just  be 
right—  perhaps  the  STU  can't 
cancel  amateur  radio. 

What  are  the  chances  of  the 
U.S.  ignoring  the  WARC  deci- 
sions? I  asked  at  the  ITU  about 
this.  They  say  that  this  is  im- 
possible. What  about  the  U.S. 
getting  a  footnote  into  the 
allocations  table  so  U.S. 
amateurs  can  carry  on?  That's 
possible,  but  there  wouldn't  be 
much  DX.  This  could  keep  2-m 
going,  if  such  a  move  could  be 
gotten  through  the  ITU  meet- 
ing. I'll  be  investigating  these 
options. 

THE  MONEY  NEEDED 

The  amount  of  money  need- 
ed for  the  proposed  missiorris 
so  insignificant  when  com- 
pared to  ham  sales  that  the 
resistance  of  manufacturers  to 
funding  is  difficult  to  under- 
stand. I  calculate  it  would  am 
about  S20.000  a  month.  I  based 
this  on  a  rough  estimate  of 
$100  per  day  per  person,  which 
is  about  what  things  cost  in 
Europe  these  days.  I  also 
figured  that  since  the  people  on 
the  trip  would  be  business  peo- 
ple, they  would  have  to  get 
back  to  the  U.S.  every  now  and 
then  to  keep  their  businesses 
going.  Figuring  four  people  for 
three  weeks,  plus  a  round  trip 
fare  once  a  month,  plus  a  cou- 
ple gift  ham  stations  for  each  of 
the  three  countries  visited  dur- 
ing each  monthly  trip,  I  came 
up  with  around  $20,000. 

On  the  one  hand,  that's  a  lot 
of  money,  but  compared  to  the 
U.S.  ham  sales  of  over 
$100,000,000  per  year,  it's 
peanuts.  With  231  different 
advertisers  in  the  most  recent 
issues  of  73  and  QST,  I  figured 
that  if  each  of  these  put  up  just 
$20  a  week  for  one  month,  we 
would  have  our  $20,000.  Check 
that  out  on  your  hand  cal- 
culator. We  have  about  500 
ham  distributors  plus  over  1000 


manufacturers,  and  who  knows 
how  many  hams  who  could  af- 
ford to  send  in  money.  No,  the 
twenty  thou  should  be  easy  to 
get,  if  anyone  asked  for  it. 

WHAT  HAPPENED 

When  I  got  back  from  my 
latest  round  of  ham  and  com- 
puter shows,  I  called  Jack 
Burchfield  of  Ten-Tec  to  see 
what  had  come  of  the  letter 
from  Ham  Radio  asking  for  the 
industry  to  send  money  to 
ARMA  for  the  mission  and  to 
the  request  for  same  in  HR 
Reports.  Jack  said  that  the  HR 
mention  was  minimal  and  no 
letter  had  been  written  and 
that,  as  far  as  he  was  con- 
cerned, that  was  the  end  of  it.  I 
agreed. 

I  explained  to  Jack  that  the 
Kilobaud  exhibit  at  NCC  in 
Anaheim  had  shown  our  new 
line  of  mass-produced  soft- 
ware for  the  Radio  Shack 
TRS-80  and  the  Commodore 
PET  microcomputers.  The 
orders  already  received  and 
promised  showed  that  we  had  a 
bull  by  the  tail  and  I  was  needed 
at  home  to  organize  our  growth 
to  meet  this  new  market.  I  said 
that  while  I  would  do  everything 
I  could  to  help  amateur  radio,  I 
was  not  going  to  be  foolish 
enough  to  be  the  only  one  to 
make  the  effort.  Now  that  the 
industry  knew  the  score,  the 
ball  was  in  ARMA's  court. 


INSTANT  SOFTWARE 

The  concept  behind  our 
publishing  software  just  as  we 
do  books  and  magazines  was 
tO"make  a  large  number  of  pro- 
grams available  for  microcom- 
puters. Without  these  pro- 
grams, I  could  see  a  gradually 
growing  public  resistance  to 
buying  computers  and  another 
disaster  something  like  the  CB 
debacle  coming.  Computers 
are  of  no  earthly  use  if  you 
don't  have  programs  for  them. 

Since  it  takes  a  lot  of  ex- 
perience and  time  to  write 
significant  programs,  I  figured 
that  the  people  who  were  doing 
this  should  get  proper  rewards 
in  the  form  of  royalties  when 
their  programs  were  sold.  So 
far  there  has  been  little  effort  to 
do  this,  with  the  result  that 
there  are  virtually  no  programs 
available  for  microcomputers. 

The  first  thing  I  did  was  set 

Continued  on  page  148 


The  evolution  of  the  ml  a 


When  the  M  LA-250Q  was  first  introduced  it  was  a  new  concept  in 
high  performance  amplifiers.   Low  and  sleek  yet  powerful  enough 
for  the  military.  Some  wondered  ,  ,  ,  needless! y. 

A  promise  kept. 

The  MLA  2500  promised  2000  watts  PEP  input  on  SSB,  A  heavy  duty 
power  supply.   Two  Eimac  8875's.  And  as  thousands  of  Amateurs  across 
the  world  have  proven,  the  M  LA-2500  delivers! 

Now  OenTron  Is  pleased  to  bring  you  The  new  MLA- 2 500  B- 
Inherently  the  same  as  the  original  M  LA-2500,  the  B  mode!  includes  all 
of  the  above  specifications  plus  a  few  refinements.    New  high- low  power 
switching  for  consistent  efficiency  at  both  the  1 KW  and  2KW  power 
levels,  and  160  - 1 5  meters. 

Tested  and  proven. 

What  better  test  for  an  amplifier  than  the  Clipperton  DXpeditlon? 
Even  after  32,000  QSO's,  and  an  accidental  dunk  in  the  ocean,  the  same 
3  MLA- 2500' s  are  still  amplifying  other  rare  DXpeditions  around 
the  world  -  listen  for  them. 

Convinced?   Isn't  it  time  you  owned  the  amplifier  that  powered 
Clipperton  and  thousands  upon  thousands  of  radio  stations' 
throughout  the  world? 

MLA-2500B  $899.50. 
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I  would  like  to  enclose  a  copy 
of  a  letter  from  the  CRRL  con- 
cerning a  proposal  which,  if 
passed,  would  eliminate  all 
amateur  activity  on  the  two 
meter  and  1  V*  meter  bands. 
One  has  to  wonder  about  the  in- 
telligence  of  some  of  our  over- 
paid and  underemployed  civil 
servants.  As  the  Experi- 
menter's license  was  to  de- 
mand a  high  degree  of  tech- 
nical knowledge,  I  wonder  if 
there  would  be  more  than  100 
people  in  ail  of  Canada  who 
would  be  interested.  If  the 
qualifications  were  to  be 
lowered  so  as  to  include  the  CB 
types,  not  much  interest  would 
be  shown  in  pulse  or  packet 
emissions.  As  Shis  proposal 
would,  if  accepted,  seriously 
affect  two  meter  and  1  Vi  meter 
activity  adjacent  to  the  border, 
perhaps  you  will  find  this  of  in- 
terest. 

I  enjoy  your  magazine, 
although  I  believe  the  ARRL 
receives  more  than  its  share  of 
criticism.  I  like  the  Ham  Help 
letters,  as  it  appears  that 
amateur  radio  Is  becoming  sort 
of  impersonal  and  many  con- 
tacts are  only  for  the  purpose  of 
collecting  QSL  cards. 

I  don't  consider  it  a  QSO  to 
exchange  name,  address,  and 
signal  reports.  We  seem  to  be 
losing  the  ability  to  com- 
municate with  each  other.  We 
need  a  lot  more  rag  chewers  on 
the  bands.  Amateurs  have  too 
many  repeaters  on  the  air,  sit- 
ting idle  most  of  the  time.  Many 
are  built  out  of  spite  or  dis- 
agreement with  other  groups. 
You  find  that  after  an  initial 
contact  through  a  repeater,  it  is 
in  many  cases  impossible  to 
find  anyone  to  talk  to,  as  all  the 
listeners  feel  they  know  who 
you  are  and  where  you  are  from. 
Is  not  one  of  the  reasons  for  be- 
ing a  ham  a  sense  of  belonging 
to  a  group  of  people  with 
similar  interests?  Perhaps  we 
need  to  cultivate  our  abilities  to 
talk  to  each  other.  We  have  lots 
to  discuss,  even  the  bureau- 
crats' attempts  to  get  rid  of  us 
entirely. 

As  the  present  restrictions 
being  placed  on  amateurs  are 
due  to  the  problem  created  by 
the  illegal  operation  of  CBers,  a 
better  solution  could  be  a 
resumption  of  fees  and  a  use  of 
the  money  thus  collected  to  ap- 


prehend and  impose  severe 
penalties  on  these  people.  At 
the  present  time,  there  appear 
to  be  only  feeble  attempts  to 
apprehend  the  illegal  CBers  or 
HFers,  and  if  they  are  caught, 
they  receive  nothing  more  than 
a  slap  on  the  wrist.  The  ban  on 
10  meter  linears  I  don't  believe 
is  any  hardship  on  anyone.  In 
fact,  amateur  radio  would  prob- 
ably be  better  off  if  linears  of  all 
types  were  banned. 

Willis  Wood  VE5WV 

Eslevan,  Saskatchewan 

Canada 

I  am  grateful  to  Jack  "Reed 
VE3GMT  for  presenting  this  op- 
portunity of  briefly  addressing 
you  concerning  a  recent  DOC 
proposal  of  far-reaching  impor- 
tance to  the  welfare  of  the 
Canadian  Amateur  Experimen- 
tal Service,  both  nationally  and 
internationally. 

On  March  1st,  DOC  issued  its 
formal  Canada  Gazette  pro- 
posals for  their  new  code-free 
Experimenter's  License.  These 
proposals  contained  many  sur- 
prises to  your  national 
organizations,  many  of  which 
were  at  variance  with  discus- 
sion results  at  the  recent  DOC 
Amateur  Symposium.  Experi- 
menter frequencies  are  pro- 
posed from  144  MHz  up  (no  HF 
privileges),  but  of  extremely 
serious  consequence  is  the 
proposal  to  permit  only  Ex- 
perimenters pulse  modulation 
emissions  on  our  two  meter 
band,  and,  in  addition,  the  dele- 
tion of  all  present  emission 
forms  between  220  and  225 
MHz,  except  that  of  "packet 
radio."  Packet  radio  is  a  tech- 
nique through  which  packets  of 
data  may  be  broadcast  over  a 
communication  channel  which 
is  shared  by  a  number  of  users. 

Although  not  conclusive  at 
this  point  in  time,  the  League 
considers  that  permitting  pulse 
modulation  over  practically  the 
entire  two  meter  band  could 
seriously  interfere  with  and 
otherwise  jeopardize  present 
extensive  repeater  operations. 
Additionally,  the  present  two 
meter  OSCAR  frequencies  on 
this  band  could  be  seriously  af- 
fected. Of  equal  if  not  perhaps 
greater  concern  is  the  Depart- 
ment's proposal  to  limit 
220-225  MHz  emission  to  that 
of  "packet  radio"  only,  thereby 
effectively  precluding  our  pro- 
jected repeater  growth  into  this 
presently  authorized  band,  not 
to   mention   the   resultant    in- 


terference which  will  occur  to 
present  and  future  U.S. 
repeaters  adjacent  to  the 
border. 

Dr.  deMercado  (Director 
General  of  the  DOC  Regulatory 
Service),  the  apparent  architect 
of  these  proposals,  strongly 
feels  that  the  implementation 
of  these  new  regulations  will 
launch  Canadian  amateurs  into 
orbit  as  the  world  leaders  in  the 
development  of  these  new  com- 
munications techniques.  We 
regret  that  we  are  unable  to 
share  his  enthusiasm,  espe- 
cially with  respect  to  the 
specified  frequencies.  The 
League  does  not  wish  to  con- 
tradict the  concept  envisaged 
by  Dr.  deMercado,  bul  we  are 
categorically  opposed  to  the 
particular  spectrum  frequency 
space  which  has  been  stipu- 
lated. 

We  suggest  that  there  are 
other  higher  frequencies 
available,  just  as  technically 
suitable,  which  would  not 
severely  handicap  our  present 
well-justified  operations  in  the 
144-148  and  220-225  MHz 
bands. 

Technical  progress  and  in- 
vestigations are,  of  course,  im- 
portant justification  factors  for 
our  service,  but  not,  we  respect- 
fully  suggest,  if  it  should 
negate  or  otherwise-  sacrifice 
the  other  important  facets  of 
the  amateur  service  by  which 
amateurs  have  become  ac- 
knowledged and  proven  nation- 
al resources  to  our  nation  in 
both  peace  and  war! 

The  CRRL  shall  shortly  be 
making  a  complete  and  ^tech- 
nically qualified  presentaffon 
to  the  Department  in  respect  to 
these  proposals;  however,  we 
strongly  wish  to  urge  all  in- 
dividual amateurs  to  make  their 
comment  known  direct  to -the 
DOC  (Department  of  Commu- 
nications, 300  Slater  Street, 
Ottawa,  K1A0C8). 

Thank  you  for  your  coopera- 
tion in  helping  us  to  help  you. 
Ron  J.  HeslerVEISH 
Director,  CRRL 


PRIORITY  OVERRIDE 


Your  plan  for  converted  CB 
sets  on  ten  meters  is  the  most 
logical  I've  seen  to  date,  but  it 
has  one  very  important  flaw. 

As  the  Coast  Guard  found 
out  decades  ago,  an  emergen- 
cy channel  has  to  be  used  for 
calling  and  working  channels 
for  traffic  after  contact  is 
established,  so  that  people  wili 
always  be  listening. 

Your  idea  to  use  the  channel 
one  position  of  converted  sets 
for  calling  and  listening  is 
good,  except  for  one  thing: 
Many  of  the  CB  sets  include  a 
"Priority  Override"  switch 
which  allows  channel  nine  to 
interrupt    reception    on    any 


other  channel,  as  long  as  the 
switch  is  on.  This  feature,  if 
used  by  hams,  would  allow 
QSOs  on  other  channels  to  be 
interrupted  by  a  call  on  channel 
nine,  thus  allowing  the  owner 
to  monitor  both  a  local  channel 
and  the  calling  channel. 

I  suggest,  therefore,  that  you 
should  change  the  calling  and 
listening  channel  to  channei 
nine,  at  29.065  MHz. 

Ernest  W.  Home  WD6FZY 
Isla  Vista  CA 


A  BETTER  FEEDTH ROUGH 


I  read  with  extreme  interest 
the  article,  "A  Better  Feed- 
through  for  Cables,"  page  50, 
June,  1978,  issue  of  73. 

It  was  my  choice  for  June's 
article  winner,  and  an  excellent 
one  it  is. 

I  submitted  that  same  design 
to  the  ARRL  and  they  publ  ished 
it  in  the  July,  1976,  Issue  of 
QST,  page  41.  I  feel  you  gave 
the  design  a  better  layout  than 
QSTdid  mine.  Anyway,  keep  up 
the  fine  magazine — I  really  en- 
joy reading  it  and  have  been  a 
subscriber  since  last  year. 

By  the  way,  this  method  has 
been  used  at  my  QTH  for  over 
two  and  a  half  years. 

Keith  H.  Gilbertson  WB0LXM 
Detroit  Lakes  MN 


A  WORD' FROM  THE  NBS 


While  we  are  delighted  with 
Mr.  Bloom's  enthusiasm  for  the 
frequency  calibration  service 
using  the  TV  network  color  sub- 
carrier,  there  are  some  mis- 
leading and/or  inaccurate 
statements  in  trfs  article  that 
should  be  clarified  (see  "In 
Search  of  the  Ultimate — an  in- 
credible counter  calibrator," 
April,  1978,  issue,  p.  66). 

NBS  operates  two  HF  radio 
stations,  WWV  in  Ft.  Collins, 
Colorado,  and  WWVH  on 
Kauai,  Hawaii.  At  the  present 
time,  both  stations  transmit  on 
2.5,  5,  10,  and  15  MHz.  The  ac- 
curacy of  the  WWV/WWVH  fre- 
quencies as  transmitted  is  bet- 
ter than  1  x10-11(not  1x10"9as 
stated  by  Bloom).  The  frequen- 
cies are  generated  by  cesium 
beam  atomic  frequency  stan- 
dards located  at  the  stations 
which  are  steered  in  long-term 
to  agree  with  the  NBS  Frequen- 
cy Standard  in  Boulder,  Color- 
ado. Received  accuracy,  cor- 
rectly stated  by  Bloom,  may  be 
degraded  to  1  x  10-7  by  prop- 
agation path  disturbances. 

Mr.  Bloom  also  referred  to 
NBS  station  WWVL.  These  VLF 
transmissions,  formerly  oper- 
ated at  20  kHz  on  an  experi- 
mental basis,  were  terminated 
on  July  1,  1972. 

It  is  not  true  that  NBS  LF  sta- 
tion WWVB  on  60  kHz  radiates 
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only  frequency  information. 
The  format  contains  a  BCD 
time  code  at  a  one-pulse-per- 
second  rate,  providing  day  of 
year,  hours,  minutes,  seconds, 
and  the  difference  between 
Coordinated  Universal  Time 
(UTC)  and  astronomical  time, 
UT1. 

NBS  did  not  consult  with  the 
four  TV  networks,  nor  did  NBS 
suggest  that  the  networks 
stabilize  their  coior  subcarriers 
(control  the  frequency  of  the 
color  burst).  The  networks 
began  using  atomic  rubidium 
standards  in  1968-1969  to  solve 
an  operational  problem  relating 
to  synchronization  of  "remote" 
color  broadcasts,  such  as 
sporting  events.  The  stability  of 
rubidium  standards  allowed 
these  remote  pickups  to  be 
"locked"  to  the  network 
centers  using  one  of  several 
techniques  described  in  the 
SMPTE  (Society  of  Motion  Pic- 
ture and  Television  Engineers) 
journals  in  1969-1970. 

When  we  at  NBS  learned  that 
the  networks  were  installing 
atomic  standards,  we  began 
looking  into  methods  of  utiliz- 
ing the  network  subcarriers  as 
frequency  transfer  standards, 
and  many  people  are  now  using 
this  technique  for  oscillator 
calibration.  It  is  a  quick, 
relatively  inexpensive  calibra- 
tion method,  and  with  care,  one 
can  achieve  accuracies  better 
than  1  x  10"10  with  a  high  con- 
fidence level. 

This  would  also  seem  to  be 
an  appropriate  time  to  mention 
a  new  development  in  the  use 
of  the  color  subcarrier  tech- 
nique. The  networks  began  us- 
ing rubidium  standards  to  solve 
some  of  their  synchronization 
problems.  However,  the  digital 
frame  synchronizer  now  allows 
them  to  solve  the  same  prob- 
lems in  a  more  flexible  manner. 
Unfortunately,  when  a  local 
station  places  a  frame  syn- 
chronizer "in  series"  with  the 
network  line,  the  highly  stable 
atomic  subcarrier  reference  is 
lost.  Several  of  the  network- 
owned  stations  are  now  using 
frame  synchronizers  so  the 
viewers  in  their  service  areas 
can  no  longer  receive  the  net- 
work subcarrier. 

We  at  N  BS  are  currently  plan- 
ning to  survey  all  TV  stations  to 
determine  how  many  stations 
are  now  using  or  plan  to  use 
frame  synchronizers.  We  still 
feel  that  the  color  subcarrier  is 
useful  for  frequency  calibra- 
tions, but  persons  using  this 
method  should  make  measure- 
ments on  more  than  one  net- 
work so  that  the  use  of  frame 
synchronizers  by  the  local  sta- 
tions can  be  detected. 

Dick  D.  Davis 

Time  and  Frequency  Division 

National  Bureau  of  Standards 

Boulder  CO 


MINERAL  OIL 


This  is  in  regard  to  the  arti- 
cle, "Home  Canned  Dummy," 
page  154,  73  Magazine,  May, 
1978.  The  author  suggests  fill- 
ing the  dummy  load  can  with 
motor  oil.  This  can  be  an  un- 
safe practice.  A  little  arcing, 
and  presto,  instant  fire!  A  much 
better  choice  is  mineral  oil, 
available  from  any  drugstore  or 
pharmaceutical  house  at  very 
reasonable  cost,  and  very  near- 
ly impossible  to  ignite.  Also, 
transformer  oii,  once  a  favorite 
for  this  application,  has  been 
found  to  cause  cancer,  though 
it  has  good  dielectric  proper- 
ties and  a  high  ignition  point. 
My  choice  is  light  mineral  oil. 
Ed  English  W6WYQ 
San  Luis  Obispo  CA 


BUILDING  JAMMERS 


I  just  subscribed  to  73 
Magazine  for  3  years  and  now  I 
am  beginning  to  wonder  if  I 
didn't  make  a  mistake.  You  see, 
I  made  a  special  trip  to  the  local 
ham  store  to  purchase  the  May, 
1978,  issue  in  order  to  fill  out 
the  '78  series,  and  what  should 
I  find  but  an  article  telling  hams 
to  build  police  radar  jammers. 

Now  seriously,  Wayne,  do 
you  think  a  reputable  ham 
magazine  should  be  publishing 
this  kind  of  information?  Don't 
you  think  hams  could  spend 
their  time  to  better  advantage 
than  building  jammers?  What 
about  the  legal  aspects?  Last 
time  I  looked  at  the  regs,  it  was 
against  the  law  to  willfully 
cause  interference  to  another 
service!  If  we  want  deregula- 
tion and  a  proud,  self-governing 
hobby,  then  this  is  not  the  way 
to  get  it. 

I  hope  the  quality  of  articles 
improves  or  you  will  have  to 
send  tne  $36.00  back.  I  also 
subscribe  to  Kilobaud  and 
hope  I  never  see  an  article  like 
that  in  it,  either! 
George  H.  "Bud"  Saum  KfiGS 
Westminster  CO 


HUMAN  RELATIONS 


In  the  June.  1978,  issue,  in  an 
article  by  K5LUW  entitled 
"Disguised  Birdhouse  Anten- 
na," the  author  makes  a  very 
poor  statement,  i.e.,  "Also,  if 
the  sight  of  large  antenna  ar- 
rays automatically  makes  your 
neighbors'  television  sets  start 
acting  up  and  you  are  tired  of 
those  annoying  phone  calls 
every  time  you  start  operating, 
maybe  what  you  need  is  a 
disguised  antenna  . . ." 

Maybe  you  need  an  FCC  cita- 
tion or  at  least  a  course  in 
human  relations  somewhere.  It 


seems  that  the  ARRL  has  you 
here— for  many  years,  they 
have  talked  about  the  "proper" 
ways  to  handle  TVI  problems 
(and  I  cannot  recall  one  solu- 
tion being  to  "disguise"  your 
antenna). 

Yes,  the  author  was  talking 
about  ''cliff-dwelling"  in  an 
apartment  where  antennas 
were  verboten  (the  "birdhouse" 
titie  is  apt),  but  the  statement 
does  stand  alone  in  the  article 
as  a  means  to  avoid  TVI  com- 
plaints. 

Granted,  manufacturers  do 
not  design  TVs,  stereos,  etc., 
with  sufficient  discrimination 
to  reject  a  strong  (but  legal) 
ham  signal.  Nevertheless,  I've 
always  thought  the  ham  should 
make  himself  known  in  the 
community  and  through  good- 
will (and  maybe  some  extra  ef- 
fort like  installing  filters)  solve 
the  problem! 

If  the  reason  you're  "disguis- 
ing" your  antenna  is  to  circum- 
vent a  prohibition  in  your  rental 
contract  against  outside  anten- 
nas, I  can  understand  it  (but 
you  are  still  acting  illegally).  If, 
in  addition,  it  is  to  avoid  TVI 
complaints,  I  contend  it  is  not 
in  the  best  interests  of  ham 
radio,  even  if  your  signal  is  en- 
tirely clean. 

G.  S,  Wren  K5EAT 
Helotes  TX 


ANOTHER  BELIEVER 


Put  me  down  as  a  believer, 
too!  Aftertwo  months  with  your 
code  tapes,  I  passed  the 
General  test  on  6/27.  I  started" 
with  a  5  wpm  base  and  spent  an 
average  of  one  hour  per  day  in 
practice.  Who  needs  a  receiver! 
D.T.CapassoWB2NBt 
Haddonfield  NJ- 


RADIO  LAW  ENFORCEMENT 


Perhaps  we  should  have 
some  further  discussion  in  your 
magazine  about  what  Dan 
Gingras  said  in  his  Jetter  on 
radio  enforcement  (June,  1978, 
p.  61).  I  personally  feel  that 
some  system  of  dealing 
promptly  and  without  having  to 
involve  three  agencies  should 
be  set  up,  and  further,  I  under- 
stand revision  of  the  Com- 
munications Act  of  1934  is 
under  consideration,  so  the 
time  is  now. 

I  am  not  a  lawyer,  but  I  have 
some  training  in  criminal  law. 
Traditionally,  police  officers 
have  been  permitted  to  arrest 
without  warrant  for  breach  of 
the  peace.  There  are  two  ways 
this  might  be  useful.  First,  Con- 
gress might  rule  that  FCC  in- 
spectors and  engineers  were 
officers  for  this  purpose.  Cer- 
tainly many  of  the  offenses  in- 


volved would  be  breaches  of 
the  peace  if  committed  in  a 
public  place,  and  the  radio 
waves,  with  as  many  people  on 
them  as  we  have  presently, 
should  be  considered  a  public 
place.  The  other  method,  which 
will  not  endear  me  to  the  FCC, 
who  would  like  to  maintain 
complete  jurisdiction,  is  to 
declare  the  radio  waves  to  be  a 
public  place  for  the  purposes  of 
breach  of  the  peace  Saws, 
thereby  opening  jurisdiction  on 
non-technical  violations  such 
as  swearing,  interfering  with 
emergencies,  and  other  mis- 
chief to  local  law  enforcement 
authorities. 

For  example,  New  Hamp- 
shire law  provides  for  legal  ac- 
tion against  a  person  who 
"makes  unreasonable  noises 
in  a  private  place,  which  can  be 
heard  in  a  public  place. . ." 
Were  the  radio  waves  declared 
a  public  place,  much  could  be 
done  under  this  provision  and 
other  parts  of  the  disorderly 
conduct  law. 

One  idea  that  might  be 
useful  in  such  cases  where 
FCC  personnel  were  authorized 
to  act  on  their  own  would  be  for 
them  to  go  back  to  using  in- 
spectors. Field  personnel  at 
the  moment  are  mostly  field 
engineers,  graduate  engineers 
.that  cost  more  than  a  police 
lieutenant.  They  used  to  have  a 
force  of  people  with  either  a  lot 
of  experience  or. a  tech  school 
education,  and  couTd  get  more 
personnel  for  the  money  that 
way,  for  handling  routine  mat- 
ters. Perhaps  a  system  of  part- 
.Jirne  inspectors,  as  many 
towns  use  the  "special  police 
officer"  to  control  fairs  or  other 
situations  where  personnel  are 
needed  temporarily, -could  be 
applied  to  radio.  The  knowl- 
edge that  someone  within  30 
miles  couid  be  complained  to, 
and  had  the  authority  to  act, 
would  cool  off  some  of  the 
regular  offenders  around  here. 
Perhaps  you  could  have  an 
attorney  write  an  article  on  the 
subject  *and/or  put  some  edi- 
torial weight  behind  this. 

Joel  S.  LookWIKCR 
Claremont  NH 


PIONEER  LOST 


The  unfortunate  and  untime- 
ly death  of  Mr.  R.  R.  Freeland, 
Sr.,  President  of  International 
Crystal  Manufacturing  Com- 
pany, Incorporated,  has  left  a 
great  void  in  the  electronic  in- 
dustry. 

Mr.  Freeland  and  his  wife 
Virginia  were  killed  instantly 
when  their  twin  engine  Turbo- 
Commander  exploded  in  midair 
just  west  of  Oklahoma  City  on 
Saturday  morning,  May  27.  He 

Continued  on  page  96 
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The  age  of  tone  control  has  come  to 

Amateur  Radio.  What  better  way  to  utilize 
our  ever  diminishing  resource  of  fre- 
quency spectrum?  Sub-audible  tone 
control  allows  several  repeaters  to  share 
the  same  channel  with  minimal  geo- 
graphic  separation.  It  allows  protection 
from  intermod  and  interference  for 
repeaters,  remote  base  stations,  and 
autopatches.  It  even  allows  silent  moni- 
toring of  our  crowded  simplex  channels. 


We  make  the  i 
line  of  tone  pr, 
totally ' 


el i able  and  complete 
j  available.  All  are 
:,  use  plug-in,  field 
jency  determining 
racmciiiij  iui  lumf  cost  and  the  most 
accurate  and  stable  frequency  control 
possible.  Our  impeccable  t  day  delivery 
is  unmatched  in  the  industry  and  you  are 
protected  by  a  full  1  year  warranty  when 
our  products  are  returned  to  the  factory 
for  repair.  Isn't  it  time  for  you  to  get  Into 
the  New  Age  of  tone  control? 
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ST-1 


TS-1   S  uti  -Au  dib  le  Encoder-  D  ecodEr  ■  Micromini  alure  in 
size .  1.25 "  x  2 .0 "  x.  .65 "  *  Encodes  and  dEcosf  es  simultaneously  * 
$59,95  complete  with  K-i  element. 
TS-1 J  R   Sub-  Audible  EuGcd  er-D  ecoder  ■  M  i  crcmini  alure 
version  of  the  TS-1  measuring  just  1.D"  x  1,25'  x  .55".  for  hand- 
held units  *  $79.35  complete  with  K-l  element. 
M  E-  3    Sub  -Aud  ibSe  Fn  coder  -  Microminiature  in  size, 
measures  45"  x  1.f  x  .6*  •  mstant  start-op  »  $29.35  complete 
with  K-1  element 

TE-S   Eight-Tone  S  ob-A  edible  Encoder  *  Measures  2.6 "  x 
Z.Q'  x  T  •  Frequency  selection  made  by.  either  o  pull  to  ground 
or  to  supply  *  $69.95  with  8  K-1  elements. 

P£-2   Two-Tone  Sequential  Encoder  foe  paging  *  lwo  call 
onit  >  Measures  1.25'x  2.0'  x  .55"  •  $49.95  with  2 K-2 Elements. 


SD-1    Fwo-TaneSEquential  Decoder  *  Frequency  fangs  is: 

265.5  -  21D9.4  Hz  ■  Measures  1.2"  x  Uf7"xj8§'  *  Momentary 
out  pot  for  horn  relay,  latched  output  tor  call  light  and  receiver 
muting  built-in  •  $59.95  with  2  K-2  elements 
TE-12    Twelve-Tone  Sub-Audibie  or  Burst-Tune  Encoder  • 
Frequency  range  is  67.0-263.0  Hz  soh-audible  or165Q-42DFJ  Hz 
burst-toe  ■  Measures  4.25' x  2.5*  x  1.5'  •  $79.95  with 
12  K-1  elements. 

ST-1   Burst-Tune  Encoder  •  Measures  .95*  x  .5'  x  ,5'  plus 
K-1  measurements  -  Frequency  range  is  1650- 420u  \\i , 
$29.95  with  K-1  element. 

-^■■-f    COMMUNICATIONS 
r   SPECIALISTS 
426W.Taft  Ave.,  Orange.  CA  92667 
(714)  998-3021 


Editor: 

Roben  Baker  WB2GFE 
15  Windsor  Dr. 
Atco   NJ  08004 


For  rules  on  the  ARRL  Sep- 
tember VHF  QSO  Party,  check 
the  August  issue  of  QST.  The 
official  rules  were  not  available 
at  the  time  this  went  to  press 
and  there  will  probably  be  a 
change  or  two  from  last  year's 
rules! 

PENNSYLVANIA  QSO  PARTY 

Starts:  1700  GMT  Saturday, 

September  9 

Ends:  2359  GMT  Sunday, 

September  10 

Sponsored  by  the  Nittany 
ARC;  all  amateurs  are  invited  to 
participate.  A  "super  activity" 
period  has  been  arranged  for 
Saturday  evening,  2400  GMT 
and  1700  GMT,  when  it  is  hoped 
that  many  "casuals"  will  join 
the  fun.  PA  stations  may  work 
both  PA  and  non-PA  stations. 
Each  station  may  be  worked 
once  per  band  and  mode  (CW 
and  SSB). 
EXCHANGE: 

QSO  number,  RS(T),  county 
or  ARRL  section. 
FREQUENCIES: 

CW  — 1810,  3550,  7050, 
14050,  21050,  28050;  SSB  — 
1815,  3980,  7280,  14315,  21380, 


28560;    Novice— 3715,    7160, 

21115,  28115. 

SCORING: 

PA  stations  score  3  points 
per  out-of-state  QSO  and  1 
point  per  PA  QSO.  Multiplier  is 
number  of  ARRL  sections,  in- 
cluding EPA  and  WPA.  One  ad- 
ditional multiplier  may  be 
counted  for  DX  QSO  (limit:  one). 
Out-of-state  stations  score  1 
point  per  PA  QSO  times  the 
number  of  PA  counties  worked 
(67  max.). 
ENTRIES  AND  AWARDS: 

Logs  must  include  dates/ 
times  in  GMT,  stations  worked, 
RST  sent/rcvd.,  band,  mode, 
and  number  of  new  section  or 
county  as  worked  (multipliers). 
Summary  sheet  required,  show- 
ing number  of  QSOs,  QSO 
points,  total  multiplier,  and 
claimed  score.  Also,  all  entries 
should  include  a  checklist  of 
counties  worked.  Mail  logs, 
summary  sheets,  checksheets, 
and  any  comments  by  Oct.  1 4th 
to:  Douglas  R.  Maddox 
W3HDH,  1187  S.  Garner  Street, 
State  College  PA  16801.  SASE 
appreciated.  Certificates  to 
section  winners  and  outstand- 


Sept  2-4*  Four  Land  QSO  Party 

Sept  9-10  Pennsylvania  QSO  Party 

ARRL  VHF  QSO  Party 
Sept  10  North  American  CW  Sprint 

Sept  16-18  Washington  Slate  QSO  Party 

Maryland/DC  QSO  Party 

Scandinavian  Activity  Contest— CW 
Sept  23-24  Scandinavian  Activity  Contest— Phone 

Delta  QSO  Party 
Sept  30-Oct  1        Rocky  Mountain  Division  QSO  Party 
Oct  7-8  QRP  QSO  Party 

California  QSO  Party 

VKiZUOceania  DX  Contest— Phone  &  RTTY 
Oct  14-15  VK/ZL/Oceania  DX  Contest— CW 

Nine  Land  QSO  Party 

RSGB  21/28  MHz— Phone 

Manitoba  QSO  Party 

ARRL  CD  Party— CW 
Oct  21-22  Jamboree-on-the-Air 

RSGB  7  MHz  SSB 

ARRL  CD  Party— Phone 
Oct  28-29  CQ  Worldwide  DX-Phone 

CQ-WE  Contest 
Nov  4-5  ARRL  Sweepstakes— CW 

RSGB  7  MHz  CW 
Nov  11  OK  DX  Contest 

Nov  11-12  I  PA  Contest 

Nov  18-19  ARRL  Sweepstakes— Phone 

Nov  25-26  CW  Worldwide  DX-CW 

Dec  2-3  ARRL  160  Meter  Contest 

TOPS  CW  Contest 
Dec  9-10  ARRL  10  Meter  Contest 

'described  in  last  issue 


ing  PA  entries,  with  minimum 
of  10  QSOs  required  for  awards. 

NORTH  AMERICAN  SPRINT 

CONTEST 

Contest  period  runs  from 

0100  GMT  to  0500  GMT 

September  10 

Sponsored  by  the  National 
Contest  Journal;  any  licensed 
radio  amateur  may  enter.  The  ob- 
ject is  to  work  as  many  North 
American  stations  (and/or 
other  stations  if  you  are  in 
North  America)  as  possible  and 
as  many  multipliers  as  possible 
during  the  contest  period.  AD 
contest  contacts  must  be  made 
on  CW  on  the  80,  40,  or20  meter 
bands  only.  Each  station  may 
be  worked  once  per  band. 
North  American  stations  are  as 
defined  by  the  rules  of  the  CQ 
WW  DX  contests. 
EXCHANGE: 

You  must  make  the  entire  ex- 
change as  given  below:  his  call, 
your  call,  serial  number,  your 
name,   and  your  state  or  VE 
province  or  country.  Serial  num- 
bers   must   begin   with    serial 
number  one  (001)  and  must  be 
sequential  thereafter. 
FREQUENCIES: 
3530-3550,    7030-7050,    14030- 
14050. 
SCORING: 

North  American  stations: 
Multiply  total  valid  contacts  By 
the  sum  of  states,  VE  prov- 
inces, and  other  worldwide 
countries  (do  not  count  USA 
and  VE  as  countries)  to  get  the 


final  score.  Non-North 
American  stations:  Multiply 
total  valid  contacts  by  the  sum 
of  states,  VE  provinces,  and 
other  North  American  coun- 
tries (do  not  count  USA  and  VE 
as  countries).  KH6  is  not 
counted  as  a  state  and  is  not  a 
North  American  country.  VE 
multipliers  are:  maritime  {VE1, 
V01 ,  and  V02)  and  VE2  through 
VE8  (8  total). 
SPECIAL  QSYRULE: 

This  rule  applies  to  North 
American  stations  only!  If  any 
North  American  station  solicits 
a  call  by  sending  "CQ,  QRZ?, 
QRZ?,"  etc.,  he  is  permitted  to 
work  only  one  station  in 
response  to  that  solicitation. 
He  must  thereafter  move  at 
least  1  kHz  before  he  works 
another  station,  or  at  least  5 
kHz  before  he  again  solicits 
other  calls. 
ENTRIES: 

Entry  classification  is  single 
operator  only,  with  the  use  of 
helpers  or  spotting  nets  not 
permitted.  Regardless  of  the 
number  of  licensed  callsigns 
issued  to  a  given  operator,  one 
and  only  one  callsign  shall  be 
utilized  durrmj-ihe  contest  by 
that  operator.  Proper  logging 
requires  including  the  time  of 
each  contact  along  with  the 
contact  exchange  and  the  band 
or  frequency.  Only  completely 
copied  and  logged  two-way  ex- 
changes between  a  North 
American  station. and  another 
station  are  valid  for  this  con- 


RESULTS  OF  THE  1978  BARTG  RTTY  CONTEST 

Top  10  Single  Operator  Stations 


W3FV 
SM6GVA 

I3FUE 

W2NZ 

F9XY 

I5WT 

W1GKJ 

15KPK 

I5MYL 

HB9AVK 


447,678  points  261  QSOs  39  countries 

440,578 

432,066 

403,374 

401,980 

380,482 

365,904 

345,000 

338,142 

325,686 


297 

26 

315 

36 

249 

37 

282 

31 

261 

35 

252 

28 

244 

32 

240 

28 

197 

33 

Top  Multi-Operator  Entry 

DLCTS  329,910  212  34 

Top  SWL  Entry 

H.  Ba  I  lenberger  (DL)  417,452  246  35 

Several  US  entries  were  received  too  late  for  inclusion  in  the 
official  results,  due  to  serious  delays  in  overseas  surface 
mail. 
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test.  Entries  must  be  sent  to 
Rusty  Epps  N6SF,  35  Belcher 
Street,  San  Francisco  CA 
941 14.  Entries  must  be  received 
not  later  than  30  clays  after  the 
Sprint  to  beeligiblefortrophies 
and  awards.  An  entry  consists 
of  (1)  a  summary  sheet  showing 
valid  contacts  by  band,  total 
multipliers,  total  score,  name 
and  callsign  of  the  operator, 
station  callsign,  and  station 
location;  (2)  a  complete,  legible 
log  of  all  contacts  (including 
dupes  marked  as  such)  with  in- 
dication by  numbered  se- 
quence of  each  multiplier 
claimed;  and  (3)  a  separate 
checksheet  for  each  band. 
Logs,  summary  sheets,  and 
checksheets  may  be  home- 
made or  patterned  after  those 
shown  in  the  June/July  issue  of 
the  National  Contest  Journal. 
Any  entry  may  be  disqualified 
for  illegibility,  incorrectness,  or 
illegal  or  non-ethical  operation. 
Such  disqualification  is  at  the 
discretion  of  the  NCJ  Contest/ 
Review  Committee. 
AWARDS: 

A  trophy  shail  be  awarded  to 
the  highest  scoring  entrant. 
Certificates  of  merit  shall  be 
awarded  to  the  highest  scoring 
entrant  from  each  USA  call 
district,  Canada,  and  other 
country,  to  each  of  the  ten 
highest  scoring  entrants,  to 
each  member  of  the  winning 
team,  and  to  the  highest  scor- 
ing entrant  on  each  team. 
TEAM  COMPETITION: 

Team  competition  is  limited 
to  a  maximum  of  10  operators 
as  a  single  entry  unit.  Clubs 
having  more  than  10  members 
may  submit  more  than  one 
team  entry.  Precontest  require- 
ment: To  qualify  as  a  team  en- 
try, the  name,  callsign  of  each 
operator,  and  callsign  of  the 
station  operated  should  the 
operator  be  a  guest  at  a  station 
other  than   his  own   must  be 


registered  with  N6SF.  The  team 
information  may  be  contained 
either  in  a  letter,  which  must  be 
received  by  N6SF  before  the 
start  of  the  Sprint,  or  in  a 
Western  Union  Mailgram  dated 
at  least  24  hours  before  the 
start  of  the  Sprint.  There  are 
neither  distance  limitations  nor 
meeting  requirements  for  a 
team  entry.  The  only  require- 
ment is  a  pre-registration  of  the 
team. 

DELMONT  WAS  CONTEST 
Starts:  0000Z  GMT  September  16 
Ends:  2400Z  G  MT  September  1 7 

The  Delmont  Radio  Club  of 
Hatboro  PA  will  be  conducting 
a  Worked  Ail  States  contest  for 
a  48-hour  period  from  8  pm  EDT, 
Friday,  September  15,  to  8  pm 
EDT,  Sunday,  September  17. 
Each  club  member  will  try  to 
work  as  many  states  as  possi- 
ble, with  awards  based  on  1 
point  per  QSO  and  1  point  per 
QSL  of  same. 

WASHINGTON  STATE  QSO 

PARTY 

Operating  Periods: 

0100  to  0700  GMT 

September  16; 

1300  GMT  September  16  to 

0700  GMT  September  17; 

1 300  GMT  September  17  to 

0100  GMT  September  18 

Sponsored   by   the   Boeing 

Employees'  ARC  (BEARS),  the 

contest  is  open  to  all  amateurs. 

All  bands  and  modes  may  be 

used.  Stations  may  be  worked 

once  per  band  and  mode,  and 

may  be  worked  again  if  they  are 

a  new  multiplier. 

EXCHANGE: 

WA  stations  send  QSO 
number,  RST,  and  county; 
others  send  QSO  number,  RST, 
and  state,  province,  or  country. 
FREQUENCIES: 

CW  — 1805,  3560,  7060, 
14060,  21060,  28160; 
phone  — 1815,    3925,    7260, 


RESULTS  OF  THE  1978  MARAC  COUNTY  HUNTERS 
SSB  CONTEST 


Fixed  Station  Scores 

Mobile  Station  Scores 

*N7TT/2 

1,898,642 

*WACRJJ 

849,176 

**N7SU 

986,206 

*K3KX 

457,306 

**W7JYW 

451,875 

**N4UF 

273,819 

**W8WT 

394,350 

**W5VQR 

216,410 

**WA5DXI 

385,382 

**WB5BBS 

191,290 

**WA9MSW 

332,450 

**W8BK 

150,600 

**WB4UPW 

283,024 

**WACYJL 

108,186 

**WB(UUS 

171,120 

**N5BO 

43,670 

**K9BG 

168,041 

**W1EXZ 

32,844 

**K9GTQ 

135,080 

**K9DZG 

10,560 

**WB4ERM 

127,200 

**WB8MDG 

144 

W0QWS 

7,655  (Check  log) 

DX  Station  Scores 

*CT1BY  19,740 

**OK1DKS  2,100 

CT1UA  160 


*Plaque  awards 
"Certificate  awards 


14305,         21380,         28580; 
Novice— 3725,    7125,    21150, 
28160. 
SCORING: 

Score  2  points  per  QSO.  WA 
stations  multiply  QSO  points 
by  total  number  of  states,  prov- 
inces, and  other  countries 
worked.  All  others  score  2 
points  per  WA  QSO  and  multi- 
ply by  number  of  WA  counties 
worked  (39  max.).  For  non-WA 
stations  only,  there  is  an  extra 
multiplier  of  one  for  each  group 
of  8  contacts  with  the  same  WA 
county. 

Washington  county  checkoff 
list  for  non-Washington  State 
entries:  Adams,  Asotin,  Ben- 
ton, Chelan,  Clallam,  Clark, 
Columbia,  Cowlitz,  Douglas, 
Ferry,  Franklin,  Garfield,  Grant, 
Grays  Harbor,  Island,  Jeffer- 
son, King,  Kitsap,  Kittitas, 
Klickitat,  Lewis,  Lincoln, 
Mason,  Okanogan,  Pacific, 
Pend  Oreille,  Pierce,  San  Juan, 
Skagit,  Skamania,  Snohomish, 
Spokane,  Stevens,  Thurston, 
Wahkiakum,  Walla  Walia, 
Whatcom,  Whitman,  Yakima. 
ENTRIES  AND  A  WARDS: 

Certificates  to  high  scores  in 
both  single  and  multi-operator 
classes.  Five  BEARS  awards 
are  also  available  to  anyone 
working  5  club  members.  All 
contest  entries  will  be 
screened  by  the  contest  com- 
mittee for  possible  Worked 
Five  BEARS  Awards.  The  Work- 
ed 3  BEAR  Cubs  Award  is  also 
available  for  working  3  Novice 
members.  Logs  must  show 
dates/  times  in  GMT,  stations 
worked,  exchanges,  bands  and 


modes,  and  scores  claimed.  In- 
clude a  checksheet  for  entries 
with  more  than  100  QSOs.  Each 
entry  must  include  a  signed 
statement  that  the  decision  of 
the  Contest  Committee  will  be 
accepted  as  final.  Logs  will  not 
be  returned.  Results  of  the  QSO 
Party  will  be  mailed  to  all  en- 
trants; an  SASE  is  not  required. 
Logs  and  scores  must  be  post- 
marked no  later  than  October 
18th  and  sent  to:  Boeing 
Employees'  ARC,  c/o  Contest 
Committee,  Willis  D.  Propst 
K7RS,  18415  38th  Ave.  S.,  Seat- 
tle WA  98188. 

SCANDINAVIAN  ACTIVITY 

CONTEST 

CW 

Starts:  1500  GMT  September  16 

Ends:  1800  GMT  September  17 

Phone 
Starts:  1500  GMT  September  23 
Ends:  1800  GMT  September  24 

All  amateur  bands  from  80  to 
10  meters  may  be  used.  The 
general  call  is  "CQ  SAC"  and 
"CQ  Scandinavia."  Scandina- 
vians will  use  "CQTest"or"CQ 
Contest."  Non-Scandinavians 
should  try  to  work  as  many 
Scandinavian  stations  as 
possible.  The  same  station  may 
be  worked  once  on  each  band. 
No  crossmode  QSOs  are  al- 
lowed. The  prefixes  used  in 
Scandinavia  are:  LA/LB/LG/L- 
J  — Norway;  JW— Svalbard; 
JX— Jan  Mayen;  OF/OG/OH/ 
Ol— Finland;  OHO— Aland 
Islands;  OJffl— Market  Reef; 
OX—    Greenland;    OY— Faroe 

Continued  on  page  80 


RESULTS  OF  THE  1977  CALIFORNIA  QSO  PARTY 


Single  Operator 

Top  Ten  California 

W6YX  (N7MH  op) 

1709 

58 

198,244 

K6LL 

1496 

58 

173,536 

K6SE  (WA60YV  op) 

1334 

55 

146,740 

WB6NHF 

1164 

57 

132,696 

W7CB/6 

964 

55 

106,040 

K6XO 

931 

54 

100,548 

WB6ION 

865 

58 

100,340 

K6ZM 

747 

56 

83,664 

W6TPH 

705 

54 

76,140 

N6VB 

585 

53 

62,070 

Top  Ten  Out  of  State 

K9BG 

511 

57 

58,254 

N7ZZ 

488 

54 

52,704 

K5TM  (K5ZD  op) 

417 

52 

43,368 

W5KLB 

253 

46 

23,276 

W3HDH 

217 

48 

20,832 

VE7DSA 

218 

46 

20,056 

WA8CZH  (N8UM) 

212 

41 

17,384 

K9EG 

193 

44 

16,984 

WBOSAA 

207 

41 

16,974 

WBBPYD 

199 

41 

16,318 

This  year's  club  competition  winner  is  the  Wireless  Institute 
of  the  Northeast,  which  beat  out  second-place  Mad  River  by 
only  200  points. 
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Looking  M/est 


Bill  Pasternak  WA6ITF 
24854-C  Newhall  Ave. 
Newhall  CA  91321 

ARMA  could  be  a  great  boon 
to  amateur  radio  if  it  would  only 
stop  its  infighting  and  get  its 
act  together.  We  need  it.  There 
is  nothing  else.  We  face  a  crisis 
which  threatens  the  very  ex- 
istence of  the  amateur  service, 
and  "Mother  Newington"  just 
sits  and  procrastinates.  Come 
WARC  79,  we  had  better  have  a 
well-oiled  machine  in  the  form 
of  ARMA  or  we  could  all  go 
down  the  tubes. 

ARMA,  the  Amateur  Radio 
Manufacturer's  Association,  is 
the  best  thing  to  come  along  in 
years.  It  is  composed  of  those 
companies  which  import 
and/or  manufacture  the  equip- 
ment that  virtually  all  of  us  use. 
These  are  people  who  under- 
stand the  world  of  big  money, 
big  business,  and  big  politics. 
They  have  the  collective  ability 
to  "bargain"  for  us  in  away  that 
the  ARRL  can  never  match.  We 
need  them  and  they  need  us. 
Together  we  can  turn  WARC  79 
from  a  disaster  into  a  suc- 
cessful exercise  in  interna- 
tional diplomatic  relations. 
With  their  help,  amateur  radio 
as  we  know  it  can  continue  to 
grow  and  prosper. 

Therefore,  in  the  name  of  a// 
concerned  amateurs,  I  appeal 
to  individuals  who  comprise 
ARMA  to  "bury  the  hatchet" 
with  one  another  and  work  with 
us  to  turn  the  tide  at  WARC  79. 
If  you  want  to  fight  among 
yourselves  about  matters  not 
directly  concerning  WARC, 
fine.  Do  it  in  1980.  Right  now, 
only  one  thing  should  concern 
you:  being  sure  you  have  a 
market  in  1980  to  bicker  about. 

SPECTRUM  MANAGEMENT 

For  all  intents  and  purposes, 
on  July  1,  1978,  the  Southern 
California  Repeater  Associa- 
tion was  laid  to  rest.  Not  that  it 
had  been  unsuccessful.  Far 
from  it.  But  thanks  to  the 
deregulation  that  made  FM  a 
blockbuster  in  a  neighborhood 
in  which  it  did  not  belong,  it 
became  evident  that  the  day 
when  repeaters  could  isolate 
themselves  from  the  rest  of  the 
amateur  society  was  long 
gone.  In  the  short  time  since 
21033's  implementation,  prob- 
lems had  begun  to  take  shape 
which  could  easily  have  led  to 
an  intermode  war — with  FM 
coming  up  as  the  sure  loser. 
Already,  important  ranging  ex- 
periments and  DX  contacts  on 
SSB  in  this  geographic  area,  in- 
cluding an  "opening"  to 
Hawaii,  had  been  obliterated  by 
FMers   plopping    down   indis- 


criminately to  hold  local  rag 
chews.  It  was  apparent  that,  as 
a  repeater  owner  organization 
only,  the  SCRA  could  do  little  or 
nothing  to  help  rectify  this 
situation.  However,  if  a  way 
could  be  found  to  open  organ- 
izational membership  to  all 
spectrum  users,  then  a 
dialogue  could  be  developed  to 
negate  such  problems  in  the 
future  and  avoid  any  intermode 
confrontation. 

At  12:30  pm  on  Saturday,  July 
1,  Chairman  Paul  McClure 
WA6HQK  called  to  order  what 
was  to  be  the  last  SCRA 
meeting  under  its  old  format. 
By  5:00  pm,  when  the  meeting 
ended,  the  structure  of  the 
SCRA  had  been  reorganized  in- 
to two  parallel  total  spectrum 
management  organizations, 
one  each  for  two  meters  and 
220  MHz.  Membership  in  either 
organization  Is  open  to  all  in- 
terested spectrum  users  (the  2 
meter  organization  has  the 
minimal  limitation  of  a  Tech- 
nician class  license,  while  the 
220  organization  requires  only 
an  amateur  license).  In  either 
organization,  all  members 
carry  voting  privileges.  The  220 
organization  is  named  the 
Southern  California  220  Spec- 
trum Management  Association 
("SMA-220"  for  short),  and  its 
interim  president  is  Bob  Buaas 
K6KGS.  For  the  moment,  the  2 
meter  organization  has  re- 
tained the  SCRA  logo  (with  the 
additional  Spectrum  Manage- 
ment tag  added  on).  This  will 
shortly  change,  probably  to 
SMA-144  or  something  along 
those  lines.  Both  organizations 
intend  to  incorporate.  In  addi- 
tion, dues  have  been  cut  in  half, 
so  if  one's  interest  is  in  one 
band  only,  he  only  pays  half  of 
what  he  did  before  (while  if  his 
interests  are  twofold,  his  per- 
sonal dues  structure  remains 
the  same). 

Attending  the  meeting  were 
not  only  repeater  people,  but 
also  representatives  from  other 
non-relay  modes,  including  a 
three-member  delegation  from 
Sidewinders  On  Two's  south- 
ern California  chapter.  Even  a 
guy  claiming  to  represent  AM 
interests  showed  up.  The  vote 
was  close,  but  in  the  end  the 
forward  thinkers  prevailed  and 
restructuring  became  a  reality. 
For  the  first  time,  a  repeater 
council  had  changed  its 
character  to  welcome  input 
from  all  areas  of  amateur 
operation  on  VHF. 

DISSENT? 

While  many  spectrum  users 
seem  elated  at  the  results  of 
the  restructuring,  there  are 
some  who  are  very  disturbed  at 


the  outcome.  This  seemed  ob- 
vious from  the  lack  of  atten- 
dance at  the  meeting  by  a  good 
number  of  two  meter  repeater 
owners,  even  though  the  meet- 
ing was  announced  in  HR 
Report  and  on  the  Westlink 
taped  newscasts.  The  220  MHz 
people  showed  up  en  masse, 
but  two  meter  participation 
was  obviously  lacking. 

It  is  no  secret  that  many  of 
what  I  term  "old-line"  repeater 
owners  feel  that  no  one  other 
than  themselves  should  have 
any  say-so  in  the  matter  of 
council  operations.  In  the  past, 
the  question  of  non-owner 
voting  participation  had  been 
voted  down,  usually  after 
heated  and  emotional  debate. 
It  usually  lost  by  a  large  ma- 
jority— a  vote  carried  by  the 
two  meter  faction.  However,  at 
this  meeting  no  such  voting 
bloc  was  on  hand,  so  a  coali- 
tion of  the  "new  line"  two  meter 
people  and  the  220  owners  car- 
ried us  into  a  new  era.  What,  if 
anything,  the  old-liners  will  do 
to  show  their  displeasure  is 
unknown,  but  rumors  are  run- 
ning rampant  about  the  forma- 
tion of  a  new  owner-only 
organization  to  challenge  the 
new  dual  SCRA/SMA  220  struc- 
ture. I  hope  this  doesn't  hap- 
pen, because  owner/user  rela- 
tions are  already  quite 
strained. 

DECENTRALIZATION  OF 
GOVERNMENT 

Government?  Well,  that's  as 
close  a  term  as  I  can  come  up 
with  right  now,  so  it  will  have  to 
do.  In  this  case,  the  term  ia  be- 
ing applied  to  the  "Centralized 
2  Meter  Technical  Committee," 
a  committee  which  I  currently 
happen  to  chair  on  an  interim 
basis  for  the  SCRA.  If  you  never 
get  the  chance  to  serve  in-a 
position  such  as  this,  consider 
yourself  lucky.  It's  a  nightmare 
and  a  headache.  However, 
there  are  rewards  which  make 
it  all  worthwhile,  such  as  those 
times  when  you  are  able  to  pre- 
vent a  "brushfire"  dispute  from 
erupting  into  total  warfare,  and 
the  few  and  far  between  ones 
when  you  send  out  a  coordina- 
tion letter  and  receive  a  written 
thank-you  note. 

Anyhow,  something  recently 
occurred  to  me,  something 
which  I  hope  to  try  out  here  to 
help  minimize  coordination 
problems.  When  you  have  a 
single  centra!  committee  (or  in- 
dividual coordinator)  handling 
everything,  the  work  load  can 
be  unbelievable — even  for  a 
committee  which  meets  bi- 
monthly like  ours  does.  Is  there 
a  better  way?  Maybe,  but  per- 
haps not  one  which  would  be 
applicable  everywhere.  The 
reason?  Terrain. 

In  southern  California,  most 
repeaters  sit  on  high  places 
such  as  mountains  and  serve 


users  in  low(er)  places. 
Because  of  their  altitude,  it 
would  seem  that  our  repeaters' 
ranges  would  be  almost  limit- 
less. Not  so.  Mother  Nature  has 
placed  other  mountains  in 
strategic  positions  and  has 
seen  fit  to  make  them  inac- 
cessible enough  to  make  their 
use  as  potential  repeater  sites 
impractical.  Until  solar  power 
on  a  truly  operational  scale 
becomes  a  reality,  they  shall  re- 
main untouched.  Thanks  to 
these  "bumps,"  southern 
California  is  approximately 
divided  into  four  geographic 
zones.  They  are  the  high  desert, 
the  low  desert,  the  Ventura/ 
Santa  Barbara  and  inland  area, 
and  the  Los  Angeles/San  Diego 
rf  corridor. 

Rather  than  have  one  central 
committee  handle  everything,  I 
hope  to  institute  a  regionalized 
subcommittee  structure  in 
which  several  smaller  regional 
committees  could  handle  the 
needs  of  the  local  amateurs  by 
investigating  the  technical 
aspects  of  an  intended  relay 
operation  and  making  a  recom- 
mendation as  to  which  channel 
pair  offered  the  best  chance  for 
minimal  environmental  im- 
pact—i.e.,  interference  to  exist- 
ing operations.  While  I  may  know 
what  I  can  hear  in  the  LA  area, 
Santa  Barbara  is  a  whole  new 
ball  game.  A  regional  technical 
subcommittee  could  do  far  bet- 
ter than  a  groyg of  Angelinos  or 
San  Diegoites'or  high  desert 
people  in  coming  up  with  a 
viable  operation.  However,  to 
delegate  such  duties  could 
result  in  chaos  if  there  were  not 
some  form  of  control,  and  here 
is  where  the  Central  Technical 
Committee  comes  into  play. 
The  regional  subcommittees 
will  make  recommendations 
based  upon  what  they  deter- 
mine is  best  suited  to  the  area's 
needs,  but  all  such  recommen- 
dations will  be  reviewed  by  the 
Central  Committee  prior  to  im- 
plementation. If  all  looks 
cop^esetic,  then  it's  only  a  mat- 
ter of  saying  "yes"  and  sending 
out  the  letter.  However,  if 
something  exists  in  another 
geographic  area  that  ex- 
perience has  shown  to  be  a  no- 
no,  it  is  hoped  that  such  will  be 
caught  by  the  Central  Commit- 
tee before  disaster  strikes.  In 
this  way,  the  self-deter- 
mination of  a  given  area's  set- 
up can  become  a  viable  part 
of  the  overall  coordination  pro- 
cess, and  no  one  need  ever  feel 
that  he  or  she  has  been  left  out 
of  the  process. 

I  don't  know  if  it  can  be  made 
to  work.  I  do  think  that  the  idea 
holds  merit  and  is  a  viable  alter- 
native to  having  a  myriad  of 
councils,  each  duplicating  the 
other's  work.  Any  opinions? 

Continued  on  page  77 
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BOARDS  INSIDE  CABINET 


CARR  OSC  unit 

VOX  unit 

AF  unit 

IF  unit 

Filter  unit 

Noise  Blanker/RF  Processor 

Rectifier  unii 

8  Rectifier  unit 

9  Power  XFMR 

10  Final  Amplifier  unit 

1 1  VCO  unit 

12  TUNE  control 

13  PLL  unit 

14  RF  unit 

15  Counter  Display  unit 

16  FM  unit 


901DM 


FRONT  PANEL  CONTROLS 

A  Vox  gain 

Carrier  level/keyer  speed 

Audio  Peak  Frequency  system 

MODE  switch  (SSB,  CW,  FSK.  AM, 

FM) 

Crystal  calibrator/Noise  blanker 

Rejection  tuning/variable  IF  passband 

tuning 

Frequency  memory  system 

Digital  plus  analog  frequency  readout 

Band  switch  (160-10  meters  + 

WWV/JJY  receive) 

Clarifier  control 

RX/TX  Clarifier  selector 

RF  Processor  level 

RF  attenuator 

TUNE  control  (Places  transmitter  in 

"TUNE"  condition  for  ten  seconds,  then 

returns  to  "receive"  condition  to  protect 

final  tubes  from  excessive  key-down 

time) 


Design  And  Specifications  Subject  To 
Change  Without  Notice  Or  Obligation 


W 


THE  SYMBOL  OF  TECHNICAL  EXCELLENCE 

The  smart  radio 


i 


1C78 


injiEjjuS  t  atifrtWIon  \ 


YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave.,  Paramount,  CA  90723  (213)  633^007 
YAESV  ELECTRONICS  CORP.,  Eastern  Service  Ctr..  613  Rednu  Ter.,  Cincinnati,  OH  45215 


RTTY  Loop 


Marc  I.  Leavey,  M.D.  WA3AJR 
4006  Winlee  Road 
Randalhtown  MD  21133 

Labor  Day  is  upon  us,  and  the 
kids  are  starting  back  to 
school.  Time  to  start  paying 
attention  to  those  problems 
which  have  been  bugging  us  all 
summer,  but  that  we've  been 
putting  off  'til  fall! 

For  those  of  you  who  own 
mechanical  TTY  machines, 
when  was  the  last  time  you 
cleaned  and  lubricated  the 
beast?  I  know,  Teletype™  built 
them  to  run  for  years,  but  a 
dose  of  benign  neglect  can 
shorten  their  life  expectancy 
dramatically.  If  you  have  a 
Model  15  or  19,  lubrication 
should  not  take  more  than  a 
half  hour,  and  your  machine 
will  thank  you! 

Let's  start  with  the  outside. 
Wipe  the  cabinet  down  with  a 
damp  cloth,  and  spray  some 
glass  cleaner  on  the  little 
window.  If  yours  has  a  black 
crinkle  finish,  some  black 
liquid  shoe  polish,  such  as  Grif- 
fith, will  do  wonders  to  restore 
the  "new"  look.  Other  finishes, 
such  as  my  green  crinkle,  re- 
spond nicely  to  some  paste 
wax.  Check  ali  the  wires  and 
cables  for  signs  of  fraying  or 
loose  connections.  Now,  lift  off 
that  cover  and  peer  inside. 

Basically,  there  are  three 
types  of  lubrication  points  in  a 
Teletype  machine:  oil  cups, 
felts,  and  sliding  contacts.  The 
first  two  require  a  good  grade 
of  oil,  the  latter  a  good  grease.  I 
have  found  that  the  most  avail- 
able and  economical  oil  is  plain 
old  10W-30  motor  oil.  Intended 
for  the  family  car,  and  frequent- 
ly available  at  discount  houses, 
it  normally  is  priced  under  a 
dollar  a  quart.  The  grease  most 
used  by  TTY  enthusiasts  is 
Lubriplate®  ,  although  any 
good  grease  such  as  auto 
grease  (not  Brylcreem®!)  should 
work  well. 

Now  that  you  have  the  cover 
off,  and  the  machine  un- 
plugged, hopefully,  unscrew 
the  three  large  bolts  which  hold 
the  printing  uniton,andthetwo 
holding  the  keyboard  in,  and 
break  the  unit  down  to  its  com- 
ponent parts.  Turning  first  to 
the  base,  wipe  up  any  accumu- 
lated oil  or  grease,  and  clean 
away  the  typical  gunk  around 
the  motor.  While  you're  there, 
look  for  the  ball  bearing  on 
each  end  of  the  motor  shaft. 
These  are  oil  points.  Depress 
the  bail  bearing  with  the  spout 
of  your  oil  can  and  deposit  a 
large  drop  of  oil  therein.  If  it  has 
been  a  while  since  you've  done 
this  (or  perhaps  this  is  the  first 
time),  rotate  the  motor  by  hand 


for  a  bit,  then  do  it  again!  Put  a 
small  dab  of  grease  on  the 
pinion  gear— that's  the  one  on 
the  motor  shaft.  Finally,  clean 
all  contacts  on  the  base  and 
tighten  the  screws  on  the  ter- 
minal block. 

The  keyboard  gets  our  atten- 
tion next.  First  off,  look  at  the 
row  of  contacts  that  produce 
the  pulses.  Are  they  ail  gooky 
and  covered  with  a  paste  of 
dust  and  oil?  Clean  them'.  Use  a 
piece  of  bond  paper  and  lightly 
burnish  the  contacts,  too. 
Check  all  the  springs  on  the 
underside  of  the  keyboard  for 
proper  seating,  and  straighten 
or  replace  damaged  keytops. 
Now,  look  at  the  top  of  the  key- 
board. Next  to  the  gear  is  a 
small  cup,  set  at  a  right  angle, 
with  a  spring-loaded,  hinged 
lid.  This  is  the  first  of  several  oil 
cups  we  will  be  filling.  They  all 
look  the  same.  Lift  the  lid  and 
fill  the  cup  with  oil.  Follow  the 
shaft  back  to  the  contact  area 
and  you'll  find  five  felt  washers 
between  metal  surfaces.  These 
are  called  "felts"  and  act  as  oil 
soaked  pads  between  rotating 
metal  surfaces.  Depending  on 
the  age  of  your  machine,  and 
your  aggressiveness  in  servic- 
ing it,  they  may  be  grayish- 
brown  or  dark  and  oi  l-soaked.  If 
they  are  not  soaked,  soak 
them!  Just  dabble  on  oil  while 
rotating  the  shaft  manually  un- 
til they  look  saturated,  then 
wait  30  minutes  and  do  it  again. 
Some  replenishment  drops  will 
do  if  they  took  pretty  good. 

While  you  set  the  keyboard 
aside  to  let  the  oil  soak  in,  turn 
your  attention  to  the  printer. 
Again,  clean  the  contacts  and 
get  all  the  accumulated  gunk 
off  everything.  If  your  wife  (or 
mother)  will  let  you,  and  the  ac- 
cumulation is  not  too  greasy,  a 
vacuum  cleaner  with  a  circular 
brush  attachment  works 
wonders  in  de-linting  nooks 
and  crannies.  Now,  look  along 
the  main  shaft  and  fill  the  three 
oil  cups.  Also,  notice  the  felts 
interspersed.  Saturate  them 
the  same  as  you  did  on  the 
keyboard.  Don't  forget  the  felt 
on  the  selector  magnet  assem- 
bly! 

The  next  step  depends  on 
your  familiarity  with  the 
machine.  We  want  to  take  off 
the  typing  basket  and  clean  it 
and  the  rails  and  vanes.  To  ac- 
complish this,  piace  the  basket 
on  the  far  right-hand  side  by 
first  depressing  the  manual 
carriage  return  level,  and,  while 
holding  the  basket  immobile, 
slide  the  basket  to  the  extreme 
right.  Depressing  the  dashpot 
lever  should  lock  it  in  position. 
Now,  firmly  hold  the  drum 
which  winds  the  carriage  return 


band  while  removing  the  band 
from  the  rear  of  the  typing 
basket.  Hook  the  free  end  over 
the  end-of-line  bell  lever.  Now 
re-press  the  carriage  return 
lever,  which  should  allow  the 
basket  to  move  freely  back  and 
forth,  and  f I  ick  the  stop  lever  on 
the  underside.  The  typing 
basket  should  now  slide  freely 
off  the  rails,  into  your  waiting 
hands,  on  the  right  side.  Clean 
all  the  keys  thoroughly,  and  get 
the  dust  and  paper  bits  out  of 
the  basket.  A  small  drop  of  oil 
on  the  ball  bearings  will  keep 
things  rolling  along,  singing  a 
song.  While  the  basket  is  off, 
wipe  down  the  vanes  and  apply 
a  thin  layer  of  grease  here.  In 
fact,  apply  grease  to  all  sliding 
surfaces,  and  a  little  dab  to 
gear  teeth,  too.  Now,  carefully 
reverse  the  sequence  of  the 
previous  directions  and  replace 
the  typing  basket.  Make  sure  ail 
the  forks  correctly  seat  on  the 
vanes  at  the  front  of  the 
machine.  Also,  be  sure  the 
basket  is  locked  with  the 
dashpot  before  you  re-attach 
the  carriage  return  band.  If  you 
have  any  difficulty  understand- 
ing these  admittedly  sketchy 
instructions,  or  have  never 
removed  the  typing  basket 
before,  DO  NOT  attempt  it! 
Either  ask  someone  who  has 
done  it  to  help  you,  or  clean  it 
as  best  you  can  without  remov- 
ing it.  While  it  sounds  simple 
enough  to  do,  and  it  really  is, 
one  slipup  can  totally  disable  a 
working  machine. 

Now  put  everything  back 
together.  Hopefully  you  haven't 
any  extra  pieces  left  over. 
While  you're  at  it,  check  out  thUr 
ribbon.  Is  it  getting  worn  to  the 
ragged  end?  If  it  is  not  too  old, 
simply  turning  it  over,  by  revers- 
ing the  spools,  may  bring  new 
contrast  to  your  print.  Othet-.. 


wise,  be  a  sport  and  replace  it. 
If  you  don't  have  a  new  one,  pay 
a  visit  to  your  local  drugstore. 
Any  ribbon  listed  as  a  replace- 
ment for  the  Underwood  Stan- 
dard will  fit.  This  is  usually 
Number  1  in  most  replacement 
lines. 

Follow  this  procedure  care- 
fully twice  a  year,  and  your 
machine  should  have  a  long, 
happy  life. 

A  letter  turned  up  in  the 
mailbag  from  Steve  Alexander 
WD6EQP  of  Vallejo,  California, 
who  enclosed  a  photo  of  his 
"mystery"  Teletype.  Well, 
Steve,  this  is  the  AN/UGC-20, 
also  known  as  the  "compact" 
Model  28  KSR.  It  is  a  fine 
machine,  but  I  will  admit  that  it 
is  not  as  frequently  covered  as 
the  15/19  in  ham  literature.  So, 
next  month,  I  will  take  a  look  at 
the  Model  28  and  pass  along 
what  I  can  about  this  beautiful 
machine. 

Quite  a  bit  of  response  has 
been  heard  on  the  computer- 
ized RTTY  covered  in  June  and 
July.  More  importantly, 
WD6EQP's  letter  brings  to  light 
the  diversity  of  equipment 
presently  in  use  on  RTTY.  I 
would  be  interested  in  compil- 
ing some  data  on  just  what  our 
readers  are  using.  I  invite  each 
of  you  to  send  me,  on  a 
postcard  or  QSL,  the  stats  on 
what  kind  of  RTTY  gear  you  are 
running,  if  you  have  a  com- 
puterized statrofi  setup,  what 
kind  of  CPU,  memory  re- 
quirements, and  perhaps  some 
idea  of  the  program.  Send 
along  your  information  to  me  at 
the  address  shown,  or  i  n  care  of 
73;  they  will  forward  the  cards 
to  me.  I'll  try  to  make  some 
sense  out  of  it  alland  let  you 
know  what's  what  in  a  future 
RTTY  Loop. 


AMSAT 


OSCAR  SATELLITE  PHOTOGRAPHS 

color  8"   x-  10"   photo-      duplicates  of  each  illustration. 


Full  color  8"  x- 
graphic  prints  are  available  of 
WA6TUF's  artist  illustrations 
of  AMSAT-OSCAR  7,  AMSAT- 
OSCAR  8,  and  AMSAT  Phase  III 
for  $3.25  each.  Also  available 
are  custom-painted  16"  x  20" 


AMSAT-OSCAR  7  is  $100, 
AMSAT-OSCAR  8  is  $80,  and 
AMSAT  Phase  III  is  $125.  Write: 
Mike  Smithwick  AA6XI  (ex- 
WA6TUF),  25215  La  Lome  Drive, 
Los  Altos  Hills  CA  94022. 


Ham  Help 


I  want  a  copy  of  the  instruc- 
tion manual  and/or  schematic 
for  the  CDE/CDR  TR-4A  or  TR- 
11A  (series  12307)  antenna 
rotator.  Thank  you. 

M.  McDaniel  W6FGE 

940  Temple  St. 

San  Diego  CA92106 


I  would  sure  like  to  get  in 
touch  with  Sgt.  William  "Scot- 
ty"  Scott  ex-DL4ZD.  We  sort  of 
got  out  of  touch  after  we  both 
retired. 

Russell  L.  Lawson  K1MOU 

124  South  Grand  St. 

West  Suffield  CT  06093 
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YOU  ASKED  FOR  IT 
YOU  GOT  IT 

DSI 
QUIK-KIf  ® 

550  MHZ  COUNTER  KIT 

Performance  You  Can  Count  On 


osi 


1SBD 


W  S'  9.03  b  DO  "O 


■ 


OPERATES  OK 

•Batt  6-C  Size 

•DC  8.2  To  14.5  VDC 

•AC  Batt.  Eliminator 

$99.95 

MODEL  3550  KIT 


DSI  OFFERS  THE  BEST  OF  TWO  WORLDS  .  .  . 

An  unprecendented  DSI  VALUE  ...  in  a  high 
quality,  LSI  Design,  550  MHZ  frequency  counter 
kit.  And,  because  It's  a  DSf  innovation,  you  know 
it  obsolete^  any  competitive  makes,  both  in  price 
&  performance.  The  basic  550  MHZ  counter  &  time 
base  are  factory  assembled,  tested  and  burned -in. 
The  probiems  of  bad  LEDS,  IC's,  capacitors,  are 
a  thing  of  the  past  with  DSI  QUIK-KIT*'.  But  you 
can  take  pride  in  assembling  the  power  supply,  PC 
mounted  selector  switch,  input  connectors,  and  the 
final  mechanical  assembly  of  your  550  MHZ 
counter,  Into  its'  handsome  cabinet,  GO  WITH  THE 
LEADER  .  ,  ,  BUY  A  DSI  FREQUENCY  COUNTER 
KIT.  SAVE  TIME  &  MONEY  AND  BE  ASSURED 
IT  WILL  WORK  THE  FIRST  TIME. 


SEE  yOUR  LOOM.  DEALER 

OR 
CALL  rOtL  FREE  (M0)  fl54-J0« 

<J*tirorn»  fteslwnls,  M  Oc'lECt  <  '14)  J.GMJ4K 

DSI  INSTRUMENTS,  MC. 

7914  Honeon  Road  No.  <3,  San  Diego,  CA  92111 


VISA  «  MC 
AMERICAN  EKPfiESS 
CK  *  MONEY  WtBCS 
COD     ' 


SPECIFICATIONS 

Time  Sase  TCXO  1PPM  65s  to  85*  F 

Frequency  Range  50HZ  to  550MHZ 

Resolution  1HZ  to  55MHZ,  10HZ  to  550MHZ 

Gate  Time  1  second  -  1/10  second 

Sensitivity  25MV  150  &  2SOMH2  75  MV  550  MHZ 

Display  Eight  1/2-inch  LEDS 

Input  Two  S0239  Connectors 

Power  fiC-Sue  Batt.,  15HR,  or  8.2 VDC  to  1 4,5V DC 

Current  150  Ma  standby  300  Ma  operational 

3550  KIT  INCLUDES 

■Pre-assembled,  tested  counter  board 

•Case,  power  supply,  connectors,  hardware 

•Built-in  prescaler  &  preamp 

■Gate  Light- Automatic  Zero  Blanking 

•Automatic  Decimal  Point 

•One  to  two  hours  assembly  time 

•One  Year  Warranty  on  all  parts 

•Ad  new  parts  -not  factory  seconds  or  surplus 

3550  Kit $99.95 

T-101  Telescopic  Antenna. 3.96 

AC-9  Battery  Eliminator 7.95 

Cigarette  Lighter  DC  Adapter 2.96 

TERMS:  Onto*  ro  U.S.  inn  SnnSn  did  i%  'u  Irmtilttjm  Otti  a.QC  pftr  Maer 
laf  ch^pina.  JianuWi;  mH  lnaiy«ieft  Tg  nil  miw  siimLf«.  nj!j  li"*c«;Dim 
UdSr    Calircrrjli  Resldnrfc  arte  &i-  Slum  mini  1  at 


Neiv  Products 


KANTRONICS  FREEDOM  VFO 

Sitting  unused  in  shacks,  on 
closes  shelves,  in  attics, 
cellars,  and  garages  all  over  the 
country  are  thousands  of 
perfectly  good  transmitters  in 
the  20-  to  200-Watt  range.  Why 
are  they  collecting  dust  instead 
of  QSOs?  Because  they  are 
crystal  controlled.  On  today's 
crowded  bands  and  with  cur- 
rent operating  practices,  using 
a  crystal-controlled  transmitter 
and  a  few  crystals  can  be  a  very 
tedious  and  unproductive  way 
to  operate.  Gone  are  the  days 
when  (as  I  once  did)  with  as  lit- 
tle as  30  Watts  and  three  or  four 
crystals,  you  could  work  the 
world  with  relative  ease  and 
regularity.  {I  ended  up  with  over 
120  countries  worked  on  10  and 
15  meter  CW  with  a  base- 
loaded  vertical  mounted  on  the 
side  of  the  house.) 

Those  days  may  be  gone  for- 
ever, but  there  is  no  need  to  let 
those  otherwise  perfectly  good 
rigs  lie  unused,  especially  in 
view  of  the  current  prices  for 
new  equipment.  With  the  addi- 
tion of  a  good  vfo,  all  those  old 
Heath  DX-20,  DX-35,  DX-40, 
HW-16,  WRL  Globe  Chief, 
Globe  Scout,  Johnson  Viking, 
and  countless  other  rock- 
bound  rigs  can  still  provide 
years  of  good  service  and  iots 
of  QSOs. 

Happily,  Kantronics'  Free- 
dom VFO  is  just  what  the  doc- 
tor ordered.  Add  it  to  one  of 
those  old  "boat  anchors"  and 
you'll  be  ready  for  action.  And, 
perhaps  best  of  all,  you  may 
end  up  spending  only  the 
affordable  price  of  $69.95  for 
the  vfo  since  the  old  rigs  can 
often  be  had  for  the  asking.  The 
unit  covers  3.65  to  3.75  MHz 
and  7.0  to  7.2  MHz.  Operation 
on  15  meters  (21.0  to  21.2  MHz) 
may  be  possible  with  the  band- 
switch  in  the  40  meter  position 


if  the  transmitter's  buffer  stage 
acts  as  a  frequency  tripler. 
Power  for  the  vfo  may  be  fur- 
nished by  a  single  9-volt  tran- 
sistor radio  battery  or  a  well- 
regulated  12-to-15  V  dc  supply. 
Current  requirement  at  9  V  dc  is 
8  mA. 

Dial  markings  are  every  five 
kHz  on  80  meters,  and  every  10 
kHz  on  40  meters.  The  vernier 
dial  works  smoothly  and  has  a 
good  feel.  In  view  of  the  rather 
sparse  dial  calibration  points, 
it  would  probably  be  a  good 
idea,  as  well  as  reassuring,  to 
use  the  Freedom  VFO  in  con- 
junction with  a  receiver  with  an 
accurate  frequency  calibration 
source  such  as  Kantronics'  The 
Standard.  All  of  the  com- 
ponents of  the  vfo's  two- 
transistor  circuit,  except  for  the 
tuning  capacitor,  switches  and 
connectors,  are  contained  on  a 
single  small  PC  board  solidly 
mounted  to  a  heavy  piece  of 
aluminum  which  is  secured  to 
the  bottom  of  the  cabinet. 

The  Freedom  VFO  was  tried 
with  the  Kantronics  Rock 
Hound  1-Watt  40  meter 
transmitter  and  a  vintage  tube- 
type  home  brew  transmitter, 
providing  good  results  with 
both  units.  The  CW  note  sound- 
ed good  and  clean  when 
monitored  on  a  Yaesu  FT-101 B, 
and  signal  reports  were  all  T9. 
Vfo  output  is  2  milliwatts  (1  volt 
peak-to-peak). 

Packaged  in  an  attractive 
black  and  gray  cabinet,  the 
Freedom  VFO  measures  3x5x 
7  inches.  Price  is  $69.95.  Kan- 
tronics, Inc.,  1202  East  23rd 
Street,  Lawrence  KS  66044. 
Morgan  W.  Godwin  W4WFL 
Peterborough  NH 


GENAVE  GTX-800  2  METER 
TRANSCEIVER 

Genave's   GTX-800  2  meter 


FM  transceiver  created  a  good 
impression  when  the  first  four 
contacts  made  with  it  produced 
such  unsolicited  comments  on 
its  signal  quality  as  "beautiful, 
realiy  outstanding  audio,"  "ex- 
cellent modulation,"  "sounds 
great . . .  much  better  than  your 
other  two  rigs,"  and  "terrific- 
sounding  signal."  Subsequent 
QSOs  have  resulted  in  many 
more  favorable  comments  on 
the  GTX-800's  signal.  In  fact, 
it's  been  downright  embarrass- 
ing when  I've  compared  the 
Genave  with  two  other  2  meter 
transceivers:  one,  a  rather  ex- 
pensive HT  of  excellent  quality, 
the  other,  one  of  the  leading 
multi-mode  units.  On  theirown, 
the  other  two  rigs  have  always 
produced  good  results  and 
received  favorable  comments 
on  signal  quality.  However,  the 
GTX-800  outstrips  them  in 
audio  quality  and,  when  in  the 
1 -Watt  (nominal)  position,  it  ap- 
pears to  do  about  as  wel  I  as  the 
multi-mode  rig  does  with  ap- 
proximately 10  Watts. 

With  its  coverage  of  the  en- 
tire 144-148-MHz  range,  the 
GTX-800  provides  coverage  of 
the  new  U.S.  repeater  subband 
as  well  as  repeater  frequencies 
in  Europe  and  elsewhere,  mak- 
ing it  a  good  choice  for  the 
amateur  who  travels.  A  VHF, 
dual-modulus,  prascaling, 
digital,  phase-locked-loop  syn- 
thesizer gives  access  to  800 
channels  from  144.0  to  148.0 
MHz. 

On  transmit,  the  voltage- 
controlled  oscillator  (vco)  out- 
put is  on  the  desired  operating 
frequency  with  no  multiplica- 
tion. In  the  receive  model  the 
vco  output  frequency  is  raised 
by  10.7  MHz,  again  with  no 
multiplication,  to  reduce  the 
possibility  of  spurious 
responses.  Interference  Jtpni 
strong  signals  on  adjacent 
channels  is  minimized  by  a 
10.7-MHz,  eight-pole  mono- 
lithic crystal  filter  and  a 
MOSFET  receiver  front  end. 

A  front-panel  mounted  meter 
indicates    relative    signal 


strength  for  signal  comparison, 
antenna  adjustments,  etc., 
when  in  the  receive  mode;  in 
transmit,  the  meter  indicates 
when  rf  power  is  being  de- 
livered by  the  final  amplifier 
stage. 

A  two-position  switch 
mounted  on  the  front  panel 
selects  either  high  or  low 
transmit  power.  In  the  high- 
power  position,  transmit  power 
is  typically  25  Watts  (20  Watts 
minimum).  With  the  switch  in 
the  low  position,  power  is 
reduced  to  1  Watt  (0.5  Watt 
minimum).  The  low-power  posi- 
tion is  internally  adjustable  up 
to  approximately  5  Watts. 

An  "out-of-lock"  circuit  with 
a  red  LED  indicator  is  provided 
to  let  you  know  when  the  syn- 
thesizer is  unlocked  and  to 
disable  the  transmitter  during 
an  "out-of-lock"  condition.  The 
LED  goes  on  when  the  syn- 
thesizer fails  to  lock  on  fre- 
quency. In  this  event,  the 
transmitter  is  locked  out  to  pre- 
vent inadvertent  operation  on 
an  unauthorized  frequency 
such  as  below  144.0  or  above 
148.0  MHz. 

Frequency  selection  is  made 
with  the  three  front-panel- 
mounted  frequency  selector 
lever  switches.  These  three 
switches  select  and  display  the 
desired  transmit  frequency. 
The  left-hand  lever  selects  unit 
MHz  frequencies  (144, 145, 146, 
147,  and  148).  The  center  lever 
selects  tenth^MHz  frequencies 
from  .0  through  .9.  The  right- 
hand  lever  selects  ten  kHz  fre- 
quencies from  0  through  9.  For 
example,  146.600  MHz  would 
be  displayed  on  the  lever 
switches  as  6.60  while  146.930 
MHz  would  be  shown  as  6.93. 

A  receive-m.ode  switch 
selects  either  simplex  or 
+  600-  or  -600-kHz  offset  for 
repeater  operation.  The  kHz- 
frequency  switch  has  two  posi- 
tions, 0  and  +  5.  In  the  +5  posi- 
tion, 5  kHz  is  added  to  the  fre- 
quency set  by  the  lever 
switches.  As  an  example,  with 
the  lever  switches  set  to  6.60 


Kantronics'  Freedom  VFO. 


The  Genave  GTX-800  2  meter  transceiver. 
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PALomaR 

Mini  i~  VHF  FM 


WE'LL  KEEP  TOUR 
COMMUNICATIONS 
"1*  NEEDS  FROM  GETTING 

OUT  OF  HAND. 

MINI-1  operates  normally 
in  the  Amateur  144-148 
VHF  region  ana  with  the 
AUTO-PATC-i  OPTION, 
you  can  acxess  the  telephone 
repeater  and  communicate 
through  the  telephone  system. 

The  FALOMAR  MINI  1 
VH?  FM  TRANSCEIVER 
is  only  1  52  mm  high  by  67 
mrr  w'de.  Transmitter 
minimum  output  is  one  watt 
of  power,  vv;:n  e  total  of  18 
channels  available,  utiiiz'ng 
up-down  split,  down -jo  split 
or  simplex,  alt  with  only 
6  crystals. 

The  PALOMAR  MINI-1 
VHF  FM  TRANSCEIVER 
...  it  has  all  your  communi- 
cations needs  well  in  hand. 

Worth  every  dollar,  ;^^^^jgg^^^ 

:  t  C  H  N  I  J  I  0  G  X    \  1    T  H  I-    j  P  I  i  L>   0  F    f.  O  0  N  D 

Send  for  your  Spec  sheet  of  the  MINI-1  VHF  FM  Transceiver  to:  PALOMAR  ELECTRONICS,  665  OPPER  STREET,  ESCONDIDO,  CA  92025. 
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Introducing  the  PALOMAR 
MINM  VHF  FM 
TRANSCEIVER  .  .  .  the 
Amateur  Hand-Hsid  set  that's 
small  enough  to  fit  in  your 
palm. 

You're  never  out  of  touch 
with  thousands  of  repeaters, 
so  you're  never  out  of  touch 
with  home  .  .  .  associates  .  .  . 
•Tiends.  The  PALOMAR 


mi    !ui 


The  parameters  of  ^  Palomar  PTR-130k  are 
the  outer  periml^ps  of  logic  technology,    * 


Never  before  has  aiiu  transceiver 
approached!  the  enpabmties  of  the 
Paionw  PTfi-nOk! 

Jt's  the  first  completely  multi- 
fuituiiuririE  transceiver  ever  made 
availably  to  the  public! 

The  Pafonmr  PTR-130k    is  a 
miniaturized  mobile  transceiver 


capable  of  operating  in  TOO  cycle 
resolution  from   100  KH?  to 
30  MHz  in  all  modes  of 
transmission  and  reception. 
Instant  frequency  selection  is 
available  with  the  touch  of 
a  finger. 

The  Palomar  PTR-1 30 k, 


technology  is  pure  space  age  .  . . 
tha  price  is  strictly  down-to-earth. 
Send  for  our  full  color 
brochure  to: 
Palo  mar  Electronics  Corpor; 


upper  Street 

t  scout  lidu.  CA  92025 
Telephone: 1714)  746-2666 
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and  the  kHz  switch  set  to  +5, 
the  actual  transmit  frequency 
is  146.605  MHz.  The  +5  position 
also  adds  5  kHz  to  the  receive 
frequency.  With  the  switch  set 
in  the  0  position,  frequency  is 
as  indicated  by  the  three  lever 
switches. 

The  GTX-800  comes  with 
microphone,  power  cable,  and 
mobile-mounting  bracket.  The 
mobile  mount  may,  if  you  wish, 
also  be  used  for  fixed-station 
operation  by  simply  reposition- 
ing it  below  the  unit  so  that  it 
functions  as  a  "tilt-type"  sup- 
porting stand.  Current  re- 
quirements in  the  transmit 
mode  are  2.3  Amps  in  the  low- 
power  position  and  6.5  Amps 
for  full  (25  Watts)  power. 
Genave  makes  a  suitable  ac 
power  supply,  the  model 
PSI-10,  for  fixed  operation  of 
the  GTX-800.  Overall  size  is 
3-3/8"  x  9-3/4"  x  12";  weight  is 
approximately  6  lbs.  It  is  priced 
at  $399.95.  Genera!  Aviation 
Electronics,  inc.,  4141  Kingman 
Drive,  Indianapolis  IN  46226. 
Morgan  W.  Godwin  W4WFL 
Peterborough  NH 

500  WATT  RF  TRANSFORMER 

Palomar  Engineers  has  in- 
troduced a  new  broadband  rf 
transformer.  It  matches  vertical 
and  mobile  antennas  to 
50-Ohm  coaxial  cable.  Imped- 
ance values  of  8, 12.5, 16, 22, 32, 
and  50  Ohms  are  selected  by  a 
panel  switch. 

The  transformer  is  mounted 
in  a  diecast  aluminum  case  4"  x 


5"  x  2"  fitted  with  UHF  (SO-239) 
connectors.  The  rf  ferrite  toroid 
core  is  wound  with  TeflonTM  in- 
sulated wire  and  is  rated  500 
Watts  in  continuous  commer- 
cial service.  Operating  frequen- 
cy range  is  1  through  30  MHz  (1 
through  10  MHz  betow  20 
Ohms). 

The  price  is  $35.  Add  $2  ship- 
ping in  U.S.  and  Canada.  For 
free  descriptive  brochure,  write 
to  Palomar  Engineers,  PO  Box 
455,  Escondido  CA  92025. 

NEW  DPMS  FROM  NLS 

FEATURE  NEMA/DIN  CASES 

AND  LARGE  LCD  OR  LED 

READOUTS 

A  new  RM  Series  of  Digital 
Panel  Meters  has  been  added 
to  the  NLS  Thriftmeter  DPM 
line. 

The  RM  Series  fit  standard 
NEMA/DIN  cutouts.  Readouts 
can  be  either  .6"  high  LCDs  or 
.5"  high  LEDs.  Electrical  con- 
nections to  meter  can  be  made 
by  PC  edge  connector  or,  for  in- 
dustrial users,  terminal  con- 
nections are  supplied,  depend- 
ing on  the  model  number 
ordered. 

The  RM  Series  meter  case  is 
1.9"  high  by  4"  wide  by  4.2" 
deep. 

The  basic  RM  Series  meters 
are  powered  by  5  volts  dc 
primary  power  and  measure  dc 
voltage.  They  will  also  be  made 
available  in  configurations  that 
provide  the  capability  of 
measuring  ac  voltages  and/or 
being    powered   by   115  V   ac 
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power. 

LCD  models  draw  only  .002 
Amp  at  5  V  dc. 

The  basic  RM  Series  meters 
bear  model  numbers  RM-350 
for  the  LED  version  and  RM-351 
for  the  LCD  model.  Adding  TB 
to  the  model  number  desig- 
nates terminal  connections. 
/AC  specifies  an  ac  input,  while 
/115  specifies  a  line-powered 
unit. 

Voltage  ranges  available  are 
.2,  2,  20,  200,  and  1000  volts  full 
scale.  The  .2  V  range  is  not  sup- 
plied for  ac  inputs. 

Dc  accuracy  is  .1  %.  The  RM 
meters  utilize  the  latest  in  LSI 
chips,  which  contributes  to  a 
low  component  count  and  best 
reliability. 

The  priGes  for  RM  meters 
start  at  $59/unit  selling  price. 
Quantity  discounts  make  them 
cost  effective  for  OEM  users. 

RM-350  and  RM-351  are  cur- 
rently available  from  local  elec- 
tronic distributors  worldwide. 
For  details,  contact  Non-Linear 
Systems,  Inc.,  PO  Box  N,  Del 
Mar  CA  92014;  (714)-755-1134. 

NEW  HAMTRONICS  2  METER 
CONVERTER 

A  recent  rekindling  of  in- 
terest in  2  meter  operation,  plus 
a  growing  curiosity  about 
OSCAR  satellite  activity,  hap- 
pily coincided  with  the  oppor- 
tunity to  try  one  of  Hamtronics' 


new  C144  receiving  converters. 
Connected  to  my  FT-101B,  the 
converter  outperformed  my 
multimode  2  meter  rig  by  a  very 
clear  margin.  The  converter  was 
received  in  assembled  form  but 
a  visual  check  left  me  with  the 
impression  that  even  a  relative- 
ly slow  worker  such  as  myself 
could  put  one  together  without 
difficulty  in  an  hour  or  two.  As 
explained  in  their  catalog, 
Hamtronics'  kits  are  not  ac- 
companied by  the  meticulous 
step-by-step  instructions  and  il- 
lustrations provided,  for  exam- 
ple, with  Heathkifs®.  However, 
anyone  who  has  even  a  modest 
acquaintance  with  home  brew- 
ing or  kit  building  will  find  that 
construction  is  simpSe  and 
straightforward. 

The  C144  covers  the  144- 
146-MHz  portion  of  the  2  meter 
band  while  two  other  versions, 
the  C145  and  C146,  cover  the 
145-147  and  146-148  segments. 
Standard  i-f  frequency  for  the 
converters  is  28-30  MHz.  By  the 
way,  crystais  can  be  switched 
to  cover  multiple  band 
segments,  if  desired.  (Extra 
crystals  for  other  ranges  in  the 
same  band  are  available  for 
$5.95.) 

Features  of  the  new  design, 
which  replaces  Hamtronics' 
popular  C25  series,  include 
easy-to-wind  high-Q  slug-tuned 
coils,    extensive   ferrite   bead 
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Palomar  Engineers'  rf  transformer. 


RM  Series  LCD  (top)  and  LED  (bottom)  Digital  Pane!  Meters. 
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HATRY 

electronics 

500  Ledyard  St.,  Hartford  CT  06114 
203-527-1881 


(1  block   east  of  Wethersfield  Ave.  off  Airport  Rd. 
Rte.  6) 

See  Ward  W1WRQ  -  John  W1JJR 


HEADQUARTERS  for  2M  FM 
Tempo    VHF/ONE,   SSB/OIME   adaptor.  Tempo 
VHF  amplifiers,  FMH-2,  FMH-5;  Drake  TR  33 C, 
AA  10,  AC  10;  Regency  HR  2B,  HR  312,  AR  2, 
P  1 1 0  &  crystals  for  all  lines  listed  above. 

FMGAIN  ANTENNAS 
For  mobile,  fixed  or  portable  operation  by  Cusrs- 
Craft,    Hy-Gain,    Antenna    Specialists    &    Neuv- 
Tronics. 

ANTENNA  STUFF 
Open  wire  feedline  -  #18,  #14,  #12  ga.  bare 
copperweld  wire  —  #14,  #12  enamel  copper  - 
insulators  -  W2AU  baluns  1-1  or  4-1  -  lowloss 
coax  cable  -  Rohn  2SG  towers  &  accessories  - 
Blitzbug  lightning  arrestors  -  glassline  guy  -  B&W 
antenna  switches  -  Belden  72  &  300  ohm  KW 
twinlead  -  Amphenol  UHF  &  BNC  connectors. 

AMATEUR  GEAR 
Drake,  Swan,  Tempo,  Ten-Tec,  Dentron,  Regency, 
Mosley,  Hy-Gain,  CushCraft. 


(Canadian  Amateurs  Send  U.S.  Funds  Only) 

F.O.B.  Hartford 

Please  include  postage 


CONNECTICUT'S  OLDEST  HAM  STORE 
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■73  HEAVY-DUTY 
ROTATOR 


with  exclusive  Dual-Speed  Control! 

For  antennas  up  to  10.7  sq.  ft:  of  wind  load  area.  Mast 
support  bracket  design  permits  easy  centering  and  offers 
a  positive  drive  no-slip  option.  Automatic  brake  action 
cushions  stops  to  reduce  inertia  stresses.  Unique  control  unit 
features  DUAL-SPEED  rotation  with  one  five-position  switch. 
SPECIFICATIONS:  Max.  wind  load  bending  moment— 10,000 
in. -lbs.  (side-thrust  overturning);  Starting'torque  —  400  in.- 
Ibs.;  Hardened  steel  drive  gears;  Bearings  -100-%"  diam- 
eter (hardened);  Meter  —  D'Arsonval,  taut  band  (back- 
lighted). There's  much,  much  more  —  so  get  the  whole  story! 

Mail  this  coupon  for  complete  details! 

VCC I  n  ^"d  me  comP'ete  details  on  the  new  HD-73! 


□  Give  me  the  name  of  my  nearest  dealer! 


NAME 


ADDRESS 


I    CITY 
II 


STATE 


ZIP 


I 


I     %^)F    The  ALU  AN  G  C  Manufacturing  Co,,  Inc.,  Alliance,  Ohio  44601 

A  MRTh  AMERICAN   PHILIPS  COMPANY  £57 

I    Maker  ol  the  famous  Antenna  Rotator .  .  .  Alliance  Tenna-Hotor^  ,  .  .  "TV'a  (toiler  Color  QattorT'  1 

;p  iRig  Trie  Alllanen  Mfg.  Co.,  ire.    I 
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decoupling  and  compart- 
mentalized shielding,  as  well  as 
built-in  detector  circuits  for 
simple  injection-chain  tuning. 
Stable,  grounded-gate  FET 
amplifier  and  mixer  stages  con- 
tribute to  the  converter's  ex- 
cellent performance.  Align- 
ment requires  only  a  strong 
signal  source  and  a  VTVM  and 
can  be  accomplished  in  a  few 
minutes. 

Measuring  2Vj  x  4Vi  x  1  in- 
ches, the  converter  board  can 
be  mounted  in  existing  equip- 
ment, or  a  separate  case  of  your 
own  design,  or  Hamtronics' 
model  A9  Case  Kit.  The  case  kit 
is  a  2-7/8  x  4-5/8  x  2-inch  ex- 
truded box  with  an  attractive 
brushed  aluminum  finish.  The 
top  panel  is  machined  for  BNC 
jacks  which  are  included,  as 
are  phono  plugs  and  cable  for 
connection  to  the  converter 
board. 

The  C144  and  its  other  2 
meter  versions  are  just  one  ex- 
ample of  an  extensive  and 
growing  line  of  receiving  and 
transmitting  converters,  ex- 
citers, amplifiers,  preamps,  and 
other  items  for  the  VHF/UHF 
enthusiast.  If  you've  got  an  HF 
rig  and  are  contemplating 
satellite  operation,  you'll  cer- 
tainly find  Hamtronics'  com- 
plete line  of  modules  and  ac- 
cessories an  excellent  way  to 
get  in  on  the  OSCAR  fun  and  ex- 
citement with  a  setup  that  com- 
bines flexibility,  simplicity, 
ease  of  construction  and  align- 
ment, high  performance,  and 
modest  cost. 

Price  of  the  C144,  C145,  and 
C146  2  meter  receiving  con- 
verter kits  is  S34.95.  The  A9 
Case  Kit  is  S12.95.  A  new  free 
catalog  describing  the  com- 
plete Hamtronics  product  line 
plus  many  other  items  includ- 
ing hard-to-find  components 
is  available  on  request.  All 
Hamtronics  products  are  avail- 
able from  Hamtronics,  inc.,  182 


Wyle's  digital  logic  modules. 


Belmont  Road,  Rochester  NY 
14612. 

Morgan  W.  Godwin  W4WFL 
Peterborough  NH 

SINGLE  IC  FOR  KEYBOARD 
KEYER 

A  single  IC  containing  most 
of  the  electronics  for  a  deluxe 
keyboard  keyer  has  been  in- 
troduced by  Curtis  Electro 
Devices.  Called  the  8045,  the 
40-pin  CMOS  device  uses  one 
or  more  FSC  3341s,  a  Curtis 
8043  or  8044  keyer,  and  a  set  of 
keyswitches  to  produce  the 
equivalent  of  the  Curtis 
KB-4200  keyboard  keyer  in- 
cluding an  electronic  paddle 
keyer.  By  adding  the  new  8047 
Message  Memory  Control  IC, 
2102  RAM,  and  a  4028  CMOS 
decoder,  the  equivalent  of  a 
KM-420  memory  is  added. 

The  8045  allows  a  nominal 
fifty-seven  position  keyboard 
containing  all  the  commonly 
used  letters,  figures,  punctua- 
tion, space  bar,  and  special 
characters  (AA,  KN,  AS,  SK, 
AR),  all  without  shifting.  It 
affords  two-key  rollover  for 
"burst"  typing;  32-,  64-,  or  more 


character  storage  for  smooth 
transmission;  access  to  four 
message  memories  via  buffer; 
analog  output  for  buffer  stalus 
meter;  full-  and  empty-buffer  in- 
dication, plus  a  preload  func- 
tion. It  operates  from  +5  V  dc 
and  requires  less  than  10  mA  of 
supply  current. 

Priced  at  $59.95  in  single 
quantities,  the  8045  is  available 
from  stock.  A  semi-kit  (8045-1) 
containing  the  8045, 3341 ,  PCB, 
sockets,  and  edge  connector  is 
priced  at  $89.95.  (The  8044-4 
keyer  semi-kit  is  priced  at 
$54.95.) 

For  further  information,  con- 
tact Curtis  Electro  Devices, 
Inc.,  Box  4090,  Mountain  View 
CA  94040;  (415)-964-3136. 


DIGITAL  LOGIC  MODULES 

The  Wyle  line  of  digital  logic 
includes  over  200  modules 
covering  all  types  of  logic 
elements.  Available  on  the  3  Vi " 
x  4Vi"  modules  are  gates,  flip- 
flops,  decoders,  countersLone; 
shots,  line  drivers/receivers, 
electronic  switches,  and  many 
more.  Additional  modules  in- 
clude    relays,     test-point 


modules,  extenders,  lamp,  tog- 
gle switch,  and  a  wide  variety  of 
socket,  wire-wrap,  and  blank 
modules.  Also  avaiSable  are 
card  files  and  card  drawers  for 
rack-mount  or  custom  installa- 
tions and  logic  power  sup- 
plies. 

The  Wyle  logic  line  Is  also 
fully  compatible  with  the  Wyle 
uP  Series  microcomputer. 

For  additional  information, 
contact  Wyle  Laboratories/ 
Computer  Products,  3200 
Magruder  Boulevard,  Hampton 
VA  23666;  (804J-838-0122. 

CSC  DM-1  DESIGN  MATE® 
COMBINES  SOLDERLESS 

BREADBOARD,  METER, 
AND  POWER  SUPPLY  FOR 
ELECTRONIC  LAB  STUDY 
The  Continental  Specialties 
Corporation     Model    DM-1 
Design    Mates     provides   the 
three  elements  most  basic  to 
electronic   circuit    investiga- 
tions— a  power  supply,  bread- 
boarding  area,  and  meter — in 
one   convenient    package   for 
S69.95. 

The  meter  measures  0-15  V 
dc  (5%  accuracy)  and  is  in- 
dependent of  the  power  supply, 
with  leads  brought  out  to  a  pair 
of  five-way  binding  posts.  Thus, 
the  meter  can  be  used  to  set  the 
adjustable  power  supply's 
voltage,  and  then  to  monitor 
circuit  action. 

The  built-in  power  supply  is 
adjustable  from  5-15  V  dc  out- 
put at  up  to  60Q  milliamps,  wilh 
better  than  1%  load  and  line 
regulation  and  less  than  20  mV 
ripple  and  noise  at  full  load. 

The  solderless  breadboard- 
ing  area  is  configured  from 
CSC  QT-series  (:'Quick  Test") 
socket  and  bus  strip  elements. 
It  provides  enough  area  to  com- 
fortably breadboard  a  circuit 
with  6  DIP  ICs,  plus  associated 
components. 
The  compact  3  pound  DM-1 

Continued  on  page  37 


The  Curtis  8045  keyboard  keyer. 


CSC  DM-1  Design  Mate® 
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think  of  yourself  as  an 

antenna  expert! 

—you  select  your  components! 


Get  optimum  performance  band 
for  band.  Choose  from  medium 
or  high  power  resonators  tor 
your  favorite  bands. 


Fold  over,  360°  swivel  mast  for 
quick  band  change  or  easy 
garaging.  Select  from  two 
versions,  fender/deck  or  bumper 
mount  location. 


Stainless  steel  ball  mount,  180° 
adjustable,  commercial  duty  for 
superior  mechanical  and  electrical 
performance. 


Get  exceptional  reports, 
broadest  bandwidth, 
lowest  SWR.  Use  with  any 
convenient  length  50  ohm 
coax.  Matching  devices 
not  required. 


For  convenience,  use  the 

Hustler  stainless  steel 

resonator  spring, 

and  special  design  quick 

disconnect. 


...and  you'll  mobile 

with  the  experts*  foremost 

choice* * .   ■*•/ 


Get  fixed  station  reports  from 
your  mobile— operate  6-10-15- 
20-40-75  or  80  meters  with  the 
experts  and  join  the  vast 
majority  using  Hustler  for  nearly 
two  decades. 


Model  SSM-2  Ball  Mount 


Model  QD-1 
Quick  Disconnect 


Model  RSS-2 
Resonator  Spring 


Model  L-1 4-240 

Mil  Spec 
50  Ohm  Feedline 


Standard 

Resonators 

RM 

400  Watts  PEP 


HUSTLER  ANTENNA  PRODUCTS—  lor  sixteen 
years— original  designs—created  and  manufactured 
by  American  ingenuity,  labor  and  materials— used  by 
communicators  throughoul  the  world. 


Model  MO-2 
For  Bumper 
Mount 
ij         Location 
5  Super 

Model  MO-1  Resonators 

For  Deck  or  RM[S) 

Fender  2KWPEP 

Location       Greatest  Coverage 

Hustler  designs  are  pnlented  under  one  or  more  of  the 
following  assigned  to  New-Tronles  Corporation  3287732, 
3513472,  3419869,  3873935,  332731  1,  3599214,  3582951. 


Available  front 

all  distributors 

who  recognize  the  best. 

neuj-tronfcs 
corporation 

15800  Commerce  Park  Drive 
Brookpark.  Ohio  44142 
(216)  267-3150 


EarJe  Grandison  K6WS 
1 }  657  Gladstone  Circle 
Fountain  Valley  CA  92708 


Four- Wheel  Frenzy! 


Hams  and  the  Baja  International 


Antennas  at  El  Rodeo,  checkpoint  six. 


June  and  November  are 
special  months  to  many 
hams  in  Mexico,  California, 
and  other  western  states. 
From  many  areas,  they  con- 
verge on  San  Diego  or 
Mexicali  for  points  south. 
They  come  in  cars,  4-whee! 
drive  vehicles,  luxurious 
motor  homes,  trucks,  and  air- 
planes. It's  Baja  time!  Baja 
1000  and  Baja  lnternacional 
have  become  everyday  words 
in  many  ham  shacks.  XYLs 
know  it's  time  to  pack  up 
supplies  and" camping  gear, 
and  the  harmonics  look  for- 
ward to  three  or  four  days  of 
fun  and  freedom  in  the 
friendly  XE2  land. 

During  the  late  1950s,  the 
first  automobile-  drove  over 
900  miles  of  the  rugged, 
rough,  and  rocky  Baja 
Peninsula  from  Ensenada  to 
La  Paz.  The  drivers  made 
their  own  route  where  there 
was  none.  Racing  began  over 
trre  route  from  Ensenada  to 
La  Paz  in  1965.  These  early 
events  were  loosely  orga- 
nized, '  However,  from  the 
beginning,  radio  amateurs 
operated  portable  stations 
along  the  way,  relaying  infor- 
mation and  keeping  track  of 
the  racers'  safety.  The  ama- 
teurs drove  incredible  roads 
to  camp  in  lonely,  wildly 
beautiful  spots.  They  erected 
portable  antennas,  brought 
their  own  generators,  and 
experienced  hurricanes,  tor- 
rential rains,  dust  storms,  hot, 
humid  days,  blizzards,  and 
cold  shivery  nights,  never 
failing  to  provide  the  type  of 
communications     for    which 
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amateur  radio  has  become 
famous. 

Although  the  early  Baja 
races  were  from  Ensenada  to 
La  Paz,  completion  of  Mexi- 
can Highway  1  along  the  old 
route  necessitated  estab- 
lishing a  new  course  in  the 
eariy  1970s.  The  new  route 
was  a  loop  instead  of  a  line 
which  terminated  in  La  Paz, 
1000  miles  south  of  the 
United  States  border.  Recent 
races  have  started  and  ended 
in  Ensenada. 

About  the  same  time  as 
the  course  was  changed,  in 
1972,  the  Southern  California 
Off-Road  Enthusiasts 
(SCORE,  Int.}  was  organized 
by  Mickey  Thompson,  a  top 
racer,  to  sponsor  future 
events.  In  1975,  Sal  Fish, 
former  publisher  of  Hot  Rod 
Magazine,  became  president 
of  SCORE,  Int.  Under  Sal's 
leadership,  SCORE  has  grown 
even  stronger.  Each  event  sees 
increased  participation  and 
interest.  SCORE  has  im- 
proved relations  and  nego- 
tiated long-term  agreements 
with  the  Mexican  government 
to  insure  the  future  of  off- 
road  racing  on  the  Baja 
Peninsula. 

During  this  period  of  off- 
road  racing's  development, 
the  amateurs  who  partici- 
pated in  these  events  formed 
an  unofficial  organization 
which  became  known  as  the 
Baja  Amateur  Racing  Fel- 
lowship, or  BARF.  BARF 
was  soon  changed,  for  ob- 
vious reasons,  to  the  Baja 
Amateur  Radio  Racing  Asso- 
ciation, familiarly  known  as 
BARRA. 

Early  communications 
used  HF  SSB  amateur  bands. 
The  first  use  of  VHF  FM  for 
an  off-road  racing  event  was 
in  1975  when  the  Anaheim 
Amateur  Radio  Association 
provided  communications  for 
the  Big  River  400  race  out  of 
Parker,  Arizona,  on  146.52 
MHz  simplex.  VHF  FM  and 
VHF  repeaters  have  been 
used  for  ai!  races  since,  as 
well  as  HF  SSB. 

The  1977  Baja  Inter- 
national was  the  largest  off- 
road  race  in  history  with 
approximately    450    entries. 


They  ranged,  in  eleven  classi- 
fications, from  motorcycles 
to  4-wheei  drive  trucks.  All 
competed  over  the  same 
course  for  overall  honors,  as 
well  as  for  individual  classifi- 
cation awards. 

Extensive  communication 
circuits  are  necessary  to 
handle  the  volume  of  traffic 
for  such  an  event.  Amateur 
radio  stations  using  the  call- 
sign  XE2BCM  are  authorized 
by  the  Mexican  government 
to  provide  communications 
for  the  duration  of  the  race. 
These  operations  are  coor- 
dinated with  the  Mexican 
National  Radio  Amateurs  and 
the  Liga  Mexicana  de  Radio 
Experimentadores,  A.C. 
BARRA  wishes  to  extend 
special  thanks  to  the  mem- 
bers of  the  Ensenada  Radio 
Club,  owners  of  the  fine 
146.22/.82  repeater  in  Ensen- 
ada, who  graciously  allowed 
its  use  for  interunit  communi- 
cations while  the  BARRA 
network  was  being  installed. 

This  network  was  designed 
to  provide  up-to-the-minute 
vehicle  passing  times  at  each 
numbered  checkpoint 
directly  to  Ensenada  Race 
Control.  Passing  times  arc 
computed,  and  the  standings 
of  the  leading  racers  are  con- 
tinuously available. 


WA  6GQF  coordinated  race  communications. 


Portable  stations  were 
located  at  the  start/finish 
line,  Ensenada  Control,  and 
seven  major  checkpoints. 
Two  aircraft  and  five  off-road- 
mobiles  provided  communica- 
tions from  any  section  of  the 
430-milc  course  and  to  the 
paramedic  teams. 

The    race    course    climbs 
rapidly  after  leaving  the  start-  H 
ing  line,  going  over  the  moun- 
tains, past  Ojos  Negros,  to  the 


first  checkpoint  at  El  Rayo, 
which  nestles  in  lovely  high 
mountain  pine  groves.  There 
it  turns  south  through  the 
ruins  at  Santa  Catcrina  before 
challenging  the  formidable  Si- 
erra de  Juarez.  It  soars  over 
rugged  Jamalu  Summit  and 
descends  rapidly  to  the  hot 
sandy  desert,  passing  check- 
points 2  and  3  as  it  continues 
to  the  picturesque  seaport 
city  of  San   Felipe  on  Baja's 


K6WS  reports  injured  driver's  condition  to  Ensenada  Control. 
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eastern  coast.  Most  of  the 
racers  make  a  pit  stop  in  San 
Felipe  before  departing  to  the 
west  into  the  dry  barren 
Laguna  de  Diablo.  The  foot- 
hills of  Picacho  del  Diablo  are 
a  welcome  relief  after  several 
hundred  miles  of  dusty 
desert  The  course  steers 
through    Mike's    Sky    Ranch, 


Ensenada 

146.52  FM 
147. 39/. 99  FM 
3880  kHz  SSB 


Racers  passing  Nuevo  Junction. 

the  road  stretches  out,  and 
the  race  for  Ensenada  is 
stepped  up.  Once  past  check- 
points 6  and  7,  the  racers 
challenge  the  mountains 
guarding  the  finish  line  at 
Ensenada. 

Many  vehicles  fail  to 
finish.  A  simple  form  called  a 
"stuck    stub"    is    carried    by 

ENSENADA     CONTROL 


each  driver.  If  disabled,  he 
sees  that  his  stuck  stub  is 
delivered  to  the  officials  at 
the  next  checkpoint,  where 
the  information  is  trans- 
mitted to  all  stations. 
Officials  and  racing  teams  can 
keep  track  of  their  entries  by 
periodically  .  checking  the., 
posted  stuck  stubs. 


Ensenada  Mountains 

Repeater  #1   147.39  (in  from  Ensenada) 

146.19  (out  to  Mt.  Diablo) 
Repeater  #2  146.79  (in  from  Mt.  Diablo 

147.99  (out  to  Ensenada) 


Checkpoints 

1,  2,  3,  4,  5,  6,  7,  Start-Finish 

146.52,  146.1 9/. 79,  or  1 47. 39Z.99  at  Start-Finish 

3880  kHz  SSB 


Visual  Checkpoints  and  Aircraft 

Same  as  checkpoints,  except  some  rescue  teams  had  VHF  only. 


MT,    QIABUO 
I46.I9/7S 
4S  52/52 
3B80 


Baja  Internacional  communications  system. 


Trained  paramedics  sta- 
tioned at  the  checkpoints  are 
dispatched  by  the  chief 
paramedic  through  the  radio 
network.  Mobile  units  can 
accompany  the  paramedics  to 
provide  communications 
directly  at  the  scene  of  an 
accident 

This  year,  more  than  fifty 
members  of  BARRA  and 
their  families  made  the  long 
trek  to  the  remote  areas  of 
Baja.  Hundreds  of  hours  of 
planning  had  already  gone 
into  preparing  for  this  event 
BARRA's  technical  com- 
mittee had  completed  three 
new  VHF  solid  state  repeaters 
using  Motorola  components. 
They  are  designed  for  un- 
attended battery  operation 
because  of  a  blizzard  during 
last  November's  Baja  1000 
which  forced  the  repeater 
crew  to  evacuate  Mt  Diablo 
with  the  vacuum  tube  re- 
peater and  5  kW  generator, 
leaving  the  network  to  func- 
tion on  the  HF  SSB  circuits 
only. 

All  stations  have  emer- 
gency power  sources  provided 
by  the  amateurs.  Ensenada 
Control  used  its  own  standby 
generator  extensively  during 
the  1975  Baja  Internacional 
when  a  helicopter  hit  power 
lines  and  caused  a  sustained 
power   blackout  in   the  city. 

BARRA  obtains  the  neces- 
sary practice  to  achieve  and 
maintain  a  high  level  of  emer- 
gency preparedness  by  pro- 
viding routine  communica- 
tions to  organizations  such  as 
SCORE.  Each  event  generates 
different  solutions  to  difficult 
communication  problems, 
and  experience  enables 
BARRA  to  become  more  effi- 
cient This  is  important  to  the 
achievement  of  BARRA's 
primary  objective  of  being 
able  to  establish  and  maintain 
an  organized  communications 
system  during  emergencies  to 
assist  law  enforcement  and 
relief  agencies. 

Net  control  was  located  at 
the  Baja  Internacional  Race 
Headquarters  at  the  Bahia 
Hotel  in  Ensenada.  The  75 
meter  SSB  transceiver  used  an 
inverted  vee  antenna.  A  22- 
element  beam   and   100-Watt 
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VHF  FM  transceiver  provided 
direct  communications  with 
ML   Diablo  TOO  miles  away. 

A  solid  state  repeater  with 
a  vacuum-tube  backup  was 
installed  on  Mt.  Diablo.  A 
cavity  and  9  dB  col  linear 
antenna  could  be  used  by 
either  repeater.  Although  the 
primary  146.19/.79  repeater 
was  designed  to  run  on  bat- 
tery power  throughout  the 
race,  a  portable  5  kW  genera- 
tor was  used  to  power  the 
100-Watt  simplex  VHF  trans- 
ceiver, HF  SSB  transceiver, 
and  the  backup  repeater.  All 
of  this  equipment  was  trans- 
ported more  than  sixty  miles 
each  way  from  the  highway 
to  be  installed  at  the 
9400-foot  level  of  the 
10,126-foot  mountain,  the 
highest  in  Baja. 

Many  of  the  checkpoints 
are  inaccessible  except  by 
4-wheel  drive  vehicles.  The 
radio  team  for  checkpoint  3 
spent  the  night  before  the 
race  in  a  Jeep  trying  to  reach 
the  assigned  location,  only  10 
miles  from  a  major  highway. 

For  those  who  like  to  be 
close  to  nature,  Baja  offers 
many  attractions.  The  mobile 
unit  at  Nuevo  Junction  re- 
ported seeing  two  rattle- 
snakes within  the  first  thirty 
minutes. 

All  stations  had  checked  in 
on  site  by  8:00  pm  on  Thurs- 
day, except  for  checkpoint  3, 
whose  staffers  reported  that 
they  were  still  underway 
despite  deep  sand  conditions. 

The  VHF  link  repeaters 
installed  on  the  mountaintops 
around  Ensenada  operated  on 
147.39/146.19  and 
146,79/147.99.  This  allowed 
VHF  units  using  147.39/.99 
in  Ensenada  to  tie  directly 
into  the  primary  146. 19/. 79 
repeater  atop  Mount  Diablo. 

The  race  began  at  dawn 
Friday.  Checkpoint  1  re- 
ported the  first  motorcycles 
an  hour  later  and  the  first 
4-wheel  vehicles  fifty  minutes 
after  that.  Interest  at  race 
headquarters  rose  perceptibly 
with  each  passing  moment  — 
"Who's  in  the  lead?"  "Who's 
behind  him?"  Answers  to 
these  questions  began  to  pour 
from  the  SCORE  computers. 


Operators  along  the  network 
were  busy  copying  passing 
times  and  stuck  stubs.  This 
constant  activity  continues  all 
day  and  throughout  the 
night.  Questions  were  being 
asked  -  "Where  is  321?" 
"Out  of  race  at  Nuevo  Junc- 
tion." "Driver  OK."  Con- 
cerned parties  were  kept 
informed  via  radio  through- 
out the  race. 

At  11:30  am,  a  mobile 
unit  reports  an  accident  in 
the  mountains.  Paramedics 
are  dispatched.  Angel  1,  an 
aircraft  mobile  unit,  is  con- 
tacted and  heads  for  the  area. 
Routine  traffic  continues  to 
flow  over  the  network. 
Reports  come  into  Ensenada 
advising  them  of  the  driver's 
condition.  Another  mobile 
unit  is  directed  to  pick  up  a 
doctor  at  Valle  de  Trinidad 
and  rendezvous  with  the 
rescue  team  on  the  highway 
near  checkpoint  6,  Angel  1 
contacts  the  crew  at  check- 
point 6  to  obtain  information 
on  the  possibility  of  landing. 
Ensenada  approves  and  Angel 
1  lands  at  El  Rodeo. 

Another  accident  occurs  at 
El  Rodeo,  so  Angel  1  is  told 
to  leave  with  this  injured 
driver  while  the  paramedic 
team  continues  on  the  high- 
way to  Ensenada.  Medical 
authorities  are  able  to  make 
efficient  decisions  with  up-to- 
the-minute  information  avail- 


El  Rodeo,  checkpoint  6. 


able  through  the  BARRA  net- 
wor  k. 

During  the  hot  afternoon, 
a  helicopter  is  dispatched  in 
answer  to  a  paramedic  team's 
request  to  transport  an  in- 
jured driver  in  the  eastern' 
desert. 

An  amateur  operator  in 
Vista,  Gtlifornia,  keeps  emer- 
gency facilities  in  San  Diego 
informed  of  rescue  activities. 
Because  of  his  efforts,  every-  ■, 
thing  is  ready  when  injured 
drivers  arrive  later  in  San 
Diego. 

Ensenada  Control  autho- 
rizes closing  checkpoint  Y," 
The  radio  team  leaves  to 
become  a  mobile  team  at 
Ojos  Negros  to  provide  com- 
munications in  case  of 
trouble  where  the  course 
crosses  the  main  highway 
from  Ensenada  to  San  Felipe. 

At  nightfall,  another 
paramedic  team  is  dispatched 
to  a  remote  area.  The  team 
requests  that  an  ambulance 
meet  them  at  the  highway 
when  they  come  out,  and  an 
efficient  effective  transfer  is 
accomplished. 

The  use  of  amateur-radio- 
equipped  mobile  units  and 
aircraft  in  the  communica- 
tions plan  made  it  possible  to 
communicate  from  Ensenada 
Control  to  rescue  units  at  the 
scene  for  the  first  time  in 
Baja  off-road  racing.  This 
contributed  greatly  to  driver 


safety.  SCORE  regulations 
are  very  strict  concerning 
safety  rules,  and  BARRA  is 
proud  to  play  its  pari  with 
efficient  communications. 

Toward  the  end  of  the 
race,  when  most  of  the  cars 
are  past  the  finish  line,  the 
"sweepers"  began  their  lonely 
trek  from  one  checkpoint  to 
the  next  to  report  abandoned 
vehicles  along  the  course  and 
pick  up  any  lonely  drivers 
who  may  be  discovered  along 
the  way.  Many  of  the  sweep- 
ers are  radio  teams-on  their 
way  back  to  the  highway 
"after  the  last  racer  ha;  passed. 
The  radio  voices  in  the  night 
are  reassuring  to  the  tired 
hams  as  they  make  their  way 
down  the  rough  worn  course 
and  ofl  to  Ensenada  or 
Mexicali. 

Relatives  and  friends  re- 
ceive reassuring  news  about 
drivers  and  learn  where  a  few 
unreported  race  cars  are 
located.  By  dawn,  only  a  few 
stragglers  are  still  on  the 
course.  The  pit  crews  and 
spectators  have  gone.  The 
tired  radio  operators  dis- 
mantle their  antennas,  pack 
their  equipment,  and  head 
back  to  their  home  QTHs. 
They  are  already  thinking  of 
the  next  Baja  race,  planning 
new  and  better  methods  for 
next  time,  and  carrying  with 
them  a  sense  of  pride  in  a  job 
well  done.  ■ 
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3  LOCATIONS 

Cihoun  Amatenr  Supply 

SOUTH 

Hwy.  475   Trenton,  Kentucky  42286 

502-886-4534 

Cuhooi  Amateup  Supply 

NORTH  ■    ■       * 

Box  4073   Austintown,  Ohio  44515 

2 1 6-538-3424 

Cihoin  Auleur  Supply 

WEST  COAST    OUTLET  ■    ■     ■•* 

728  Juniper    Lompoc  VAFB,  CA.  93437 

805-734-4693 


1 .  Full  Repair  Service 

2.  Sub-Dealers  Welcome 

3.  Good  Prices 

4.  Ship  UPS  The  Same  Day 

5.  Ail  Used  Gear 

Has  A  90  Day  Warranty, 


Also  Stocking: 

KENWOOD  KANTRONICS 

TEN-TEC  ATLAS 

TEMPOC  DENTRON 

WILSON  CUSHCRAFT 
INFO-TECH 


Write  for  used  equipment  sheets  and  dealer  inquiries. 


TOUKR/TUnEfl 


RESONATES  YOUR  TOWER 
ON     40,    80    AND    160     ! 


n 


Now  you  can  easily  use 
your  entire  tower  and 
present  beam  system  as  a 
complete  tow  angle 
radiator  on  40,  50  and  760 
meters.  It  is  common 
knowledge  Thai  a  dipole 
or  inverted-vee  must  be 
at  lea  si  1/2  wave  length 
high  [120  ?eet  on  80 
meters!)  jn  order  for  i;  to 
be  a  low  angle  radiator. 
But  your  existing  tower,  if 
led  with  the  Stuart  Elec- 
tronics TOW£3TUnEffl, 
tan  b§  made  to  be  an 
optimum  low  angle 
radiator  on  40,  80  and  160 
meters.  The  Slu  art 
TOIUUEflTUinOcan  be 
i  nsta  lied     and     easily 

I  adjusted  to  a  low  swr  on 

\any  tower  no  matter  what 
the  size  or  type.  Tower 
car  be  grounded  or  not. 
Radius  not  necessary.  No 
more  haywire  appear- 
ance of  dipoles  and  l-V's. 
fcven  your  wife  will1 
love  it*  The  St  nan 
TOUJEA  TUnisfl  takes 
up  Ivinuatly  no  e?rtta 
Space  but  greatly 
outperforms  dipoles  and 
l-V's  at  the  same  heignt 
plus  fi  is  easily  adjustable 
from  ground  Jevel.  S:an 
ma  ^ing\  better    contacts 

1  on  the  40,  SO  and  160 
merer  bands  with  an 
antenna!  sysiem    that 

1  really  gets  Out-  The  Stuart 


nil 


TOUiCfl  TUHI3 

handle  500  w*Mr3£  output. 


»  9 


We  are  50  confident  that 

you  will  like   it   that  we 

offer  a  30  day  money  back 

guarantee  if  you   are   in 

any     way     dissatisfied. 

1 1  Priced"     from     5129.95 

■M^iA&jMvt   .includes  shipping  in  coi- 

..^tinental  United  States. 

STUARTX  ELECTROHICS 

1.9     V 


Daot.  9 

578  KENNEDY  HD. 

AKRON.  OHIO  44305 

(216)  798-3431 
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FEATURES 

*T2L  Logic 

•  Maximum  offset  versatility  -  easily  programmed  to  any  I  F  and 
transmitter  offset  between  1 00  KHz  and  30  MHz  in  even  1  00  KHz 
increments. 

•  Jumper  wire  programmable  for  most  common  TX  multiplying  ratios 

•  All  frequencies  locked  to  one  master  crystal  oscillator. 

•  2  pole  output  filter  on  receive  line. 

•  Virtually  no  measurable  difference  in  spurious  outputs  from  crystal. 

•  Lockup  time  typically  150  milliseconds. 

•  Easily  interfaced  to  most  rigs. 

•  Transmit  offsets  are  digitally  programmed  on  a  diode  matrix,  and  can 
range  from  100  KHz  to  10  MHz. 

•  No  additional  components  are  necessary!  v 


SYNTHESIZER  II 
A  2  meter  frequency  synthesizer. 
Frequency  is  adjustable  in  5  KHz  steps 
from  140.00  MHz  to  149,995  MHz  with 
its  digital  readout  thumb  wheel  switching. 


SPECIF  [CAT  SOUS 

■  Frequency:   1<10.000  -  1  49.995  MHz 
Transmit  offsets:  Simplex,  +600  KHz, 
-  600  KHz  plus  3  additional  field 
programmable  offsets. 

■  Output:  3  volts  to  a  50  load 
Input  voltage:  11  -  18V DC  at  .900 
amps 

Size:  8"  long  x  5J4"  wide  x  2'A"  high 
20.32CM  x  13.97CM  x  5.715CM 

■  Complete  kit  including  all  electronics, 
crystal,  thumb  wheel  switch,  cabinet, 
etc. 


SYNTHESIZER  ZZ0 

Comparable  with  virtually  all  220  trans- 
ceivers; Clegg,  Midland.  Cobra,  etc 

Frequency-is  adjustable  in  5  KHz  steps 
from  220.00  MHz  to  225.00  MHz  with 
its  digital  readout  thumb  wheel  switching. 


SPECIF  [CAT  [QMS 

Frequency:  220  -  22S  MHz 
•      Transmit  offsets:  Simplex,  +1,6  MHz, 

—  1 ,6  MHz  plus  5  additional  fieid 

programmable  offsets. 
»     Output:  3  volts  to  a  50  load. 

■  Input  voltage:  11     -18VDCat.9O0 
amps 

»     Size:  8"  long  x  SH"  wide  x  2%"  high 
20.32CM  x  13.97CM  x  5.715CM 

■  Complete  kit  including  all  electronics, 
crystal,  thumb  wheel  switch,  cabinet. 


Shipping  weight  —  2  Jb.  4  oz. 


Price  for  either  unit:    Kit  -  $1 69.95,     Wired  &  tested  -  $239.95 


I 
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engineering 


V5 


Division  of  Brownian  Electronics  Corp. 


VISA' 


320  WATER  STREET  /  BINGHAMTON,  N.Y.  1  3901    /  Phone  607-723-9574 

Prices  and  specifications  subject  to  change  without  notice.    /   Export  prices  slightly  higher. 
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£.  £.  Buffi/igton  W4VGZ 
2736  Woodbury  Dr. 
Bttrlimi&n  ,\C  27215 


T-R  Exotica 

—  rf  switching  with  PIN  diodes 


I 


Fig.  7.  PIN  diode  rf  switching. 


Fig.  2.  Power  amplifier  and  preamplifier  switching  scheme. 


always  thought  that  ex- 
otic parts  like  PIN 
diodes  were  not  for  or- 
dinary folks  like  hams  — we 
should  just  stick  to  the 
"meat  and  potatoes"  and 
leave  the  space-age  com- 
ponents to  the  scientists.  It 
was  only  after  I  learned  the 
law  of  this  part  (how  it 
works)  that  I  discovered  a 
really  neat  application. 

How  It  Works  - 

Its  name  describes  its 
construction:  P  stands  for 
P-type  semiconductor,  N 
stands  for  N-type  semi- 
conductor, and  I  stands  for 
intrinsic  (no  P  or  N  doping). 
If  you  put  a  forward  bias 
on  the  diode,  it  will  con- 
duct. Back  biasing  the 
diode  will  result  in  no  (very 
little)  current  flow.  That's 
just  like  a  conventional 
diode,  right?  What  is  hap- 
pening is  that,  in  the  for- 
ward bias  case,  there  are 
excess  (free)  electrons  in 
the  intrinsic  region. 
Moreover,  the  electrons 
will  remain  in  this  region 
for  a  few  microseconds 
after  the  bias  is  removed. 
The  time  is  called  the  "ma- 
jority carrier  lifetime"  and 
is  a  property  that  can  be 
put  to  use.  The  reverse  bias 
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properties  that  are  useful 
are  a  high  resistance  and 
an  extremely  low 
capacitance,  typically 
tenths  of  picofarads.  At 
zero  bias,  the  capacitance 
is  only  1  or  2  picofarads. 

This  diode  can  pass 
Amperes  of  rf  power  with 
only  a  few  millamperes  of 
dc  bias.  The  secret  is  in  the 
long  "lifetime"  property.  If 
the  period  (1/f)  of  the  rf  is 
shorter  than  the  lifetime, 
then,  during  the  time  the  rf 
voltage  is  reversed,  there 
will  be  enough  electrons  in 
the  intrinsic  region  to  allow 
conduction. 

Application 

The  circuit  in  Fig.  1 
shows  how  I  used  three  of 
these  diodes  to  switch  a 
two-stage  two  meter 
amplifier,  You  can  see 
from  the  photograph  that 
the  circuit  board  was  made 
by  the  cut-and-peel 
method.  Locate  the 
quarter-wave  lines,  and 
you  will  find  the  diodes  at 
the  ends.  This  amplifier  is 
used  with  2  Watts  input 
and  45  Watts  out  and  is 
utilized  to  boost  my  hand- 
held portable  while  in  the 
car. 

The  two  quarter-wave 
transmission  lines  are 
made  with  RC-188;  you 
could  use  any  of  several 
kinds  of  small  50-Ohm 
cable.  The  small  capacitor 
is  a  gimmick  made  of 
20-gauge  insulated  wire, 
twisted  for  3/4"  {2  cm).  This 
capacitor  couples  a  small 
amount  of  rf,  which  is 
detected,  filtered,  and 
used  to  turn  on  the  NPN 
switching  transistor,  Q1. 
This  then  turns  on  Q2  (a 
PNP  switching  transistor). 

The  100  milliamperes  of 
collector  current  divides, 
with  25  m  illiamperes 
through  D1  and  the  other 
75  milliamperes  through 
D2.  The  current  recom- 
bines  in  D3.  This  small 
amount  of  dc  is  enough  to 
pass  45  Watts!  The  low  im- 
pedance of  D1  couples  the 
input  power  to  the 
amplifier.    The    low    im- 


pedance of  D3  is  reflected 
as  a  high  impedance  at 
both  the  input  and  output. 
During  receive,  the  diodes 
are  zero  biased  and  have  a 
capacitance  of  only  one 
picofarad  or  so.  The 
receive  signal,  therefore, 
takes  the  bypass  route 
through  the  quarter-wave 
sections,  as  the  diodes  now 
present  a  high  impedance. 

Preamp  Switching 

The  circuit  in  Fig.  2  is  of- 
fered as  a  suggestion  for 
those  who  enjoy  adven- 
ture. This  one  will  give  a 
boost  both  going  and 
coming. 

I  just  don't  have  the 
nerve  to  put  a  sensitive, 
delicate  receiver  preamp 
in  the  same  box  with  that 
brute.  I  have  not  tried  this, 
so  don't  blame  me  if  rf  eats 
your  preamp  up!  Seriously, 
though,  it  ought  to  work 
just  fine. 

Up  Your  Coax 

Why  not  supply  the  re- 
quired 12  volts  via  the  coax 
and  put  the  amplifier/pre- 
amp  right  at  your  antenna? 
It  won't  do  much  for 
transmit,  but  it  should  give 
you  an  advantage  over  the 
coax  loss  for  receive.  Use 
chokes  to  isolate  the  dc 
from  the  rf,  as  shown  in  Fig. 
3. 


Diode  Source 

The  first  diodes  I  tried 
were  expensive  microwave 
types  that  were  discarded 
from  a  test-and-evaluation 
program.  Exotic  parts  like 
this  rarely  find  their  way 
into  the  surplus  market,  so, 
after  I  decided  to  write  this 
article,  I  began  to  look  for 
an  inexpensive  dependable 
diode  source.  Unitrode  has 


such  a  diode  — part  num- 
ber UM4001  B. 

I  will  gladly  correspond 
about  this  and  other  ar- 
ticles I  have  written  if  you 
will  send  an  SASE.B 

Reference 

James  K.  Boomer  W9KHC,  "Pin 
Diode  Transmit/Receive  Switch 
for  8Q-10  Meters,"  Ham  Radio, 
May,  1976. 


r     i 


Fig.    3.    Send    12    volts    up    your    coax    to    supply    the 
amp/preamp  located  near  the  antenna. 


PIN  diodes  come  Fri 'many  shapes. 


J 


A  two  meter  amplifier  with  PIN  diode  switching. 
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The  Autodialer  Revisited 


—  a  circuit  board 
and  other  improvements 


,£1UV 


William  Hosking  W7JSW 
8626  E.  Clarendon 
Scottsdale  AZ  S525J 


It  often  happens  that  six 
months  to  a  year  elapses 
between  the  time  an  article  is 
purchased  -and  the  time  it  is 
out  in  print  Also,  it  may  take 
a  couple  of  months  to  put  an 
article  together.  Therefore,  it 
may  be  as  much  as  two  years 
between  the  time  an  article 
gets  designed  and  the  time  it 
gets  into  print-.-For  various 
reasons,  my  autodialer  {73, 
February,  1977)  took  almost 
2Yi  years,  and,  in  that  time, 
several  things  came  about 
which  I  felt  might  be  of 
interest  to  you. 

'The  first  thing  that  hap- 
pened   was    that    there    was 


Photo  A.   This  is  o  photograph  of  the  completed  autodialer  printed  wiring  board.  The  memory 
(center)  should  always  be  in  a  socket. 


Fig.  1 .  Partial  schematic  of 
the  autodialer.  SI  is  the 
added  SPST  switch  in  order 
to  use  an  external  pad. 
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Fig.  2.  Complete  schematic  of  the  dialer.  Ail  resistors  marked  R  are  6.8k,  14-Watt,  10%.  A  printed  wiring  board  is  available  from 
W7JSW. 


sufficient  local  interest  from 
my  friends  that  1  developed  a 
board  for  it.  The  circuit  was 
moderately  complex  and  a 
board  made  the  thing  a  whoie 
lot  easier  to  put  together. 
Photo  A  shows  the  completed 
circuit  board.  The  boards  are 
available  from  me  for  $13.50 
ppd. 

Circuit  Changes 

One  problem  came  to  light 
very  early  with  the  eight- 
number  version  of  the  dialer. 
The  necessity  to  encode  two 
memory  lines  to  four  row 
select  lines  left  no  unused 
code.  This  means  that  the  R1 
line  is  active  all  the  time  the 
device  is  idle.  The  way  the 
device  (14410}  works,  this 
presents  no  direct  problem 
since  no  tone  will  be  sent 
until  both  a  row  and  column 
are  energized.  What  it  did  do 
was  make  it  impossible  to  use 
an  external  pad  switch  with 
the  dialer.  Addition  of  an 
SPST  switch  took  care  of  this 
problem  with  little  effort  or 
expense.  The  change  is  shown 
in  Fig.  1. 

I  had  a  couple  of  com- 
plaints about  the  power  con- 
sumption which  I  largely 
ignored,  not  wishing  to  either 
lay  out  the  printed  wiring 
board  again  or  redesign  the 
circuit  (I'm  kind  of  lazy). 
Another  obstacle  to  redesign- 


ing the  circuit  was  the  ab- 
sence of  an  eight-bit,  low- 
power,  fie  Id- programmable 
read-only  memory.  Well,  in 
the  couple  of  years  since  the 
circuit's  inception,  a  line  of 
pin-compatible  TTL  to  CMOS 
devices  was  introduced  in  the 
74Cxx  line.  In  this  line,  a 
74C00  is  a  pin-for-pin  re- 
placement for  a  7400,  only 
CMOS  instead  of  TTL. 

I  looked  the  old  circuit 
over  carefully  for  circuit  load- 
ing and  device  types  and 
came  up  with  seven  TTL 
devices  that  can  be  replaced 
with  CMOS  substitutes.  Table 
1  shows  the  devices  replaced 
and  shows  that  they  should 
save  about  100  to  150  mil li- 
amps.  If  you  are  just  building 
up  the  circuit,  you  can 
change  the  4.7k  pull-up  re- 
sistors to  6.8k  with  no  de- 
gradation of  circuit  perfor- 
mance. 

A  couple  of  people  have 
told  me  that  the  transistor 
PTT  switch  will  not  pull  their 
PTT  line  low  enough  to  prop- 
erly key  the  transmitter.  In 
this  case,  I  recommend  driv- 
ing a  low-power  relay  with 
the  output  switch  and  then 
use  the  relay  contacts  to  key 
the  radio. 

Depending  on  how  fast 
you  run  the  dialer  and  how 
slow  your  transmitter  comes 
up,    you    can    lose   anywhere 


DEVICE 

CURRENT 

DEVICE 

CURRENT 

7400 

20 

74C0O 

2 

7400 

20 

74C00 

2 

7400 

20 

74CO0 

2 

7404 

30 

74C04 

2 

7493 

26 

74C93 

4 

74157 

30 

74C157 

4 

TOTAL: 

146 

TOTAL: 

16 

Table  1. 


from  half  to  all  of  the  first- 
digit  tones.  One  remedy  for 
this  is  shown  in  Fig.  3.  With 
this  connection,  the  PTT 
switch  operates  off  the  clock 
and  therefore  comes  up 
earlier.  This  connection  is 
shown  as  a  dotted  line  in  the 
schematic  of  Fig.  2. 

By  way  of  alternate  (or 
devious}  assembly  methods,  a 
local  ham  concocted  a  small 
version  of  the  dialer  using 
wire-wrap  techniques  instead 
of  printed  circuit  board.  He 
could  not  find  real  small 
thumbwheel  or  other  BCD 
coded  switches  so  he  used 
miniature  toggle  switches 
coupled  with  a  BCD  to  7-seg- 
ment  decoder  and  LED  to 
give  a  readout  of  the  selected 
phone  number. 

Conclusion 

The  board  turned  out 
quite  well,  and  the  change  to 
CMOS  has  cut  the  current 
consumption  way  down.  As 
time    goes   on,    I'm    sure    I'll 
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Fig.  3.  Circuit  modification 
to  allow  the  output  switch  to 
start  with  the  clock. 


come   up   with   more  changes 
or  modifications. 

If  any  of  you  have  come 
up  with  something  neat  using 
this  or  any  of  my  circuits  (for 
example,  using  the  dialer  with 
a  microcomputer},  I'd  love  to 
hear  about  it.  If  you  write 
and  want  a  speedy  reply, 
though,  please  include  an 
SASE.  For  those  who  might 
not  have  the  February,  1977, 
issue  of  73  handy  (heaven 
forbid),  I  have  included  the 
complete  schematic  of  the 
dialer  as  Fig.  2.  ■ 
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Watergate  Special 

—  create  your  own  18-minute  gap 


Toni  Ruepp  HB9BLU 
Landstrasse  169 
CH5422  Ob.  Ehrendingen 
Switzerland 


There  are  a  lot  of  littie 
things  you  could  build 
and  make  use  of.  You  only 
have  to  grab  around  in  the 
junk  box  and  then  develop 
ideas.  One  such  item  is  the 
following.   It  doesn't  cost 


you  one  cent,  but  it  can  be 
very  useful. 

There  are  many  reasons 
why  you  might  want  to 
erase  a  tape  before 
rerecording  on  it.  Also,  you 
may  have  to  erase  a  re- 
cording very  quickly.  This 
could  be  a  help  for 
secretaries  who  want  to 
erase  a  dictation  after  the 
letter  is  written,  or  for 
members  of  the  govern- 
ment after  they've  been 
elected  .  .  . 


The  construction  is  very 
easy.  All  you  need  is  an  old 
final  transformer  (tube- 
type,  with  an  impedancepf 
about  7k  Ohms),  a  belf" 
switch  (isolated,  good  for 
your  line  voltage),  and  a 
plastic  box. 

The  transformer  mus-t- 
have  an  E/i-shaped  core. 
Remove  the  I  part  of  the 
core,  cut  the  secondary 
wires  (heavy  wires),  and  put 
the  transformer  into  that 
plastic  box.  Wire  it  accord- 
ing to  Fig.  1,  and  glue  it 
with  epoxy.  Then  seal  the 


box,  so  nobody  can  get  an 
electrical  shock. 

Here's  how  to  use  it: 

1.  Put  the  cassette  on  top 
of  the  (hidden)  trans- 
former. 

2.  Push  the  button  and 
move  the  cassette  around 
in  the  magnetic  field  for 
about  3  to  8  seconds. 

3.  Remove  the  cassette 
and  then  release  the  but- 
ton. 

Rp  not  exceed  10 
seconds,  as  the  coil  might 
get  too  warm,  especially 
when  using  220  V. 


The  Watergate  special. 


Bottom  view. 
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Fig.  1. 


This  way  of  demagnetiz- 
ing tapes  works  very  well, 
and  the  disadvantages  of 
other   ways    do    not   exist- 


There  is  less  noise  on  the 
tape,  and  there  are  no 
magnetic  springs  in  the 
cassettes.  ■ 


How  to  use  it. 


New  Products 


from  page  24 

package  requires  only  12  Watts 
or  less  at  1 1 7  V  ac,  60  Hz.  A  220 
V  ac  50/60  Hz  version  is  also 
available  at  a  10%  additional 
cost. 

The  DM-1  is  one  ot  four  in- 
struments in  CSC's  Design 
Mate  series.  For  additional  in- 
formation, contact  Continental 
Specialties  Corporation,  70 
Fulton  Terrace,  New  Haven  CT 
06509;  (203J-624-3103. 

HEATH  100  MHZ  TO  1  GHZ 
BIDIRECTIONAL  WATTMETER 

Using  Heath's  new  Bidirec- 
tional RF  Wattmeter  Model 
IM-4190,  I've  been  able  to  tune 
up  my  2  meter  rig  and  antenna 
system  so  that  it's  working 
more  efficiently  and  effectively 
than  ever  before.  Now  I'm  look- 
ing forward  to  using  it  to  get  a 
70  cm  mode  J  setup  going  so  i 
can  join  the  activity  taking 
place  via  OSCAR  8. 

A  simple,  easy-to-assemble 
one  evening  project,  the  RF 
Wattmeter  measures  rf  output 
up  to  300  Watts  within  the  fre- 
quency range  of  100  MHz  to  1 
GHz.  There  are  three  switch- 
able  ranges  for  forward  power 
(30,  75,  and  300  Watts)  and 
three  for  reflected  power  (3, 7.5, 
and  30  Watts.)  The  3-Watt  range 
is  read  on  the  30-Watt  scale. 
Power  is  read  directly  in  Watts 
in  both  forward  and  reflected 
positions.  Swr  may  be  readily 
determined  by  referring  to  the 
graphs  on  page  11  of  the  il- 
lustration booklet  that  accom- 
panies the  kit,  or  by  using  the 
formula  on  page  33  of  the 
assembly  and  operating 
manual. 

Housed  in  a  small,  attractive 
biue  and  white  cabinet,  the  RF 
Wattmeter  is  an  easy-to-use, 
self-contained  unit  that  does 
not  require  additional   plug-in 


"slugs"  or  modules  to  cover  its 
power  and  frequency  ranges. 
Power  is  obtained  from  a  9-volt 
transistor  radio  battery  (NEDA 
#1604).  The  Wattmeter's  por- 
tability is  enhanced  by  a  large 
D-ring  handle  on  the  rear  of  the 
cabinet  that  can  be  snapped 
onto  a  belt  hook,  making  it  con- 
venient to  use  on  towers  and  in 
other  situations  where  both 
hands  must  be  used  for  climb- 
ing or  making  adjustments. 

Assembly  of  the  Model 
IM-4190  RF  Wattmeter  makes  a 
nice  evening's  project. 
Everything  goes  together  in  a 
smooth  and  trouble-free 
fashion.  Initial  test  and  adjust- 
ment may  be  done  in  a  couple 
of  minutes  using  a  small 
screwdriver.  Calibration  re- 
quires more  time  and  equip- 
ment. To  accurately  calibrate 
the  RF  Wattmeter,  you  will 
need  a  signal  generator 
capabie  of  producing  a  signal 
in  the  400-MHz  range  with  a 
variable  power  output  from  3  to 
300  Watts,  a  power  meter 
capable  of  measuring  the  fre- 
quencies and  power  levels 
previously  mentioned,  and  an  rf 
load  which  presents  an  swr  of 
•  1.1:1  or  better.  The  accuracy  of 
the  RF  Wattmeter  will,  of 
course,  depend  upon  the  ac- 
curacy of  the  calibration  in- 
struments. 

Calibration  of  my  own  Watt- 
meter produced  the  following 
readings: 

Forward 

30-Watt  range  =  30  Watts 
15-Watt  range  =  15.5  Watts 
75-Watt  range  =  75  Watts 
300- Watt  range  =  302  Watts 

Reflected 

30-Watt  range  =  30  Watts 

7.5-Watt  range  =  7.6  Watts 

3-Watt  range  =  3  Watts 

The  RF  Wattmeter  may  be 
permanently    connected    be- 


tween the  output  of  the 
transmitting  equipment  and 
the  transmission  line  to  provide 
an  accurate  means  of  deter- 
mining the  swr  in  the  transmis- 
sion line  and  terminating  load, 
and  as  an  aid  in  tuning  the 
equipment  for  optimum  output. 
Cables  with  either  Type  N  or 
UHF{50-Ohm)  male  connectors 
may  be  used  with  the  Watt- 
meter (do  not  use  UHF  connec- 
tors and  UG-146/U  coax 
adapters  for  frequencies  above 
300  MHz).  By  the  way,  Heath 
thoughtfully  includes  a  pair  of 
UG-146/U  Type  N  to  UHF 
adapters  with  the  kit. 

The  Wattmeter  may  be  used 
with  any  matched  transmission 
line  without  affecting  equip- 
ment performance,  if,  however, 
there  is  a  mismatch  in  the  line, 
prepare  a  four-inch  length  of 
cable  with  connectors  to 
replace  the  length  of  line  lost 
when  removing  the  unit  from 
the  line.  Before  using  the  Watt- 
meter, always  turn  the  function 
switch  to  the  BATTERY  CHECK 
position  and  observe  if  the 
pointer  falls  within  the  BATT 
OK  range  of  the  meter  scale.  If 
the  battery  does  not  check  OK, 
replace  it  before  proceeding. 

For  use  in  the  forward  or  nor- 
mal mode  of  operation,  your 
transmitting  equipment  should 
be  connected  to  the  input  of  the 
Model  IM-4190  RF  Wattmeter 
and  the  antenna  or  dummy  load 
to  the  load  connector.  How- 
ever, the  RF  Wattmeter  is 
bidirectional,  enabling  you  to 
connect  equipment  with 
limited  output  in  the  reverse  or 
reflected  direction.  A  couple  of 
typical  examples  of  use  for  the 
Wattmeter  in  the  reverse  mode 
would  be  determining  if  an  ex- 
treme mismatch  exists  in  the 
transmission  lineorat  the  load, 
or,  using  it  as  a  peaking  in- 
dicator to  adjust  your  equip- 
ment in  the  same  way  as  when 
the  unit  is  connected  in  the  nor- 
mal (forward)  mode. 

With  the  RF  Wattmeter  con- 
nected in  the  reverse  mode,  it 
becomes  an  excellent  tuning 


aid  when  tweaking  a  low-power 
rig  for  optimum  power  output, 
particularly  when  set  to  the 
3-Watt  range,  since  the 
reflected  power  scales  actually 
show  forward  power.  Of  course 
you  seldom  get  something  for 
nothing,  and  when  using  the  RF 
Wattmeter  in  the  reverse  mode, 
the  reflected  readings  taken 
from  the  forward  ranges  are  of 
such  negligible  values  as  to  be 
of  little  use  in  determining  swr. 

An  important  feature  of  the 
Wattmeter  is  that  it  is  capable 
■of  withstanding  full-power 
overloads  on  its  lower  scales 
without  damage  to  the  meter 
movement. 

The  Bidirectional  RF  Watt- 
meter Model  IM-4190  kit  retails 
for  $1 14.95  and  an  assembled 
version,  the  SM-4190,  is  $195.00 
.(mail  order  from  Benton  Har- 
bor). Heath  Company,  Benton 
Harbor  Ml  49022. 

Morgan  W.  Godwin  W4WFL 
Pelerborough  NH 

10  METER  CB 

American  Crystal  Supply 
Company's  Engineering 
Department  has  put  together 
approximately  55  different  10 
meter  kits  which  convert 
relatively  inexpensive  SSB  CB 
rigs  to  cover  any  part,  or  all,  of 
the  10  meter  band.  Kits  are 
available  for.  the  Novice  seg- 
ment only,  or  phone  band  only, 
or  both. 

The  builder  can  request  an 
order  form  and  pick  the  kit  that 
will  best  suit  his  needs,  or  he 
can  send  them  the  make  and 
model  number  of  his  radio. 
They  will  then  send  him  the 
appropriate  kit,  if  available.  If 
not,  they  will  make  a  kit  espe- 
cially for  him. 

The  prices  range  from  $10.00 
for  the  Novice  band  only,  to 
$40.00  for  the  super-deluxe  full- 
band  kit  on  certain  radios, 
depending  on  the  parts  re- 
quired for  his  radio.  Prices  vary, 
but  most  will  run  under  $20.00 
for   full    10   meter   coverage. 

Continued  on  page  42 
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HAS  A  BUILT-IN  $450  DISCOUNT 


$450  discount?  When  you  buy  SYSTEM  3000A,  you're  getting  $1000+  worth  of  unequaled  perfor- 
mance for  $549.  Examine  the  unique  features  of  SYSTEM  3000A,  add  up  what  it  would  cost  to 
duplicate  (if  you  could)  this  small,  feature-filled  radio  and  you  will  quickly  realize  what  a  remarkable 
bargain  you're  getting.  By  marrying  the  best  transceiver  available  to  a  microcomputer-controlled  PLL 
synthesizer,  Edgecom  has  produced  a  2-meter  FM  system  with  such  unique  and  incomparable  oper- 
ating flexibility  it  is  almost  unbelievable.  A  few  of  the  extraordinary  features  of  SYSTEM  3000A  found 
in  no  other  transceiver  are: 

"TWENTY  FRONT-PANEL  PROGRAMMABLE  CHANNELS.  Just  dial  in 

the  frequency  and  transmitter  offset,  press  the  Enter  switch  and  you're  in 

memory.  Two  channels  are  instantly  recallable  as  priority  channels  at  the 

flip  of  a  switch. 

•TWO  BUILT-IN  SCANNERS  with  adjustable  pause  and -pause-defeat 

features.  One  scanner  lets  you  tune  the  band  in  one  or  four  MHz  segments. 

The  other  scans  the  memory. 

'MEMORY-CHANNEL  MONITOR.  Lets  you  operate  on  one  frequency 

while  monitoring  one  or  more  others. 

*  ANY  TRANSMITTER  OFFSET,  in  addition  to  the  standard  ±  600  kHz  you 

can  program  any  offset  from  5  kHz  to  4  MHz. 

•FULL  TWO-YEAR  WARRANTY.  Every  SYSTEM  300DA  is  warranted  to  be 

free  of  defects  for  two  years.  And  it  is  American  made  so  servicing  is  no 

problem. 

Combine  these,  and  the  other  unique  operating  features  of  SYSTEM  3000A  with  a  receiver  of  unsur- 
passed selectivity  and  intermod  performance,  a  transmitter  that  produces  over  25  watts  of  (ad- 
justable) power  and  you  have  a  fantastic  $1 000  +  transceiver  for  the  remarkable  price  of  $549. 

SYSTEM  3000A  .  .  .  PERFORMANCE  THAT  CHALLENGES  YOUR  IMAGINATION 
See  one  at  selected  dealers  or  write  for  more  information. 
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THE  FMS-25  .  .  .  ONLY  $439 


For  the  discriminating  amateur  desiring  the  maximum  operating  flexibility  at  the  lowest  possible 
price,  EDGECOM  proudly  presents  the  FMS-25  2-meter  FM  transceiver.  Featuring  the  same  receiver/ 
transmitter  and  several  of  the  outstanding  features  that  have  made  the  EDGECOM  SYSTEM  3000A 
the  industry  standard,  the  FMS-25  provides  superior  performance  for  the  same  price  you  would  nor- 
mally pay  for  a  "bare-bones"  radio.  Compare  the  fantastic  features  of  the  FMS-25  with  the  other 
transceivers  on  the  market  and  you  will  quickly  conclude  that  there  is  no  question  of  which  one  of- 
fers the  most  for  the  least  amount.  Some  of  the  many  features  of  the  FMS-^Sare: 

*  BUILT-IN  SCANNER 

*TEN  FRONT-PANEL-PROGRAMMABLE  MEMORY  CHANNELS 
'ANY  TRANSMITTER  OFFSET 

*  ELECTRONIC  PUSH-BUTTON  TUNING 
*25  WATTS  OUTPUT 

'SUPERIOR  INTERMODULATION  PERFORMANCE 

Like  the  SYSTEM  3000A,  the  FMS-25  also  enjoys  a  full  two-year  warranty,  it's  American  made  and  it 
is  small  (the  photo  above  is  full  size).  The  FMS-25  ...  at  the  unbelievable  price  of  $439  you're  getting 
the  best  transceiver  available  with  free  scanner,  a  free  amplifier,  and  a  free  ten  channel  memory.  See 
the  fantastic  FMS-25  at  selected  dealers  or  write  for  a  descriptive  brochure. 

FMS-25  .  .  .  PERFORMANCE  THAT  CHALLENGES  YOUR  IMAGINATION 


Edgecom  Inc. 
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Be  Legal 

—  build  an  ID  reminder 


Ronald  Miles  AD4A/WA4MFY 
RFD  1,  Box  216 
Rustburg  VA  24588 


Although  several  designs 
for  highly  accurate  ID 
reminders  have  appeared 
recently  in  amateur  radio 
publications,  they  have 
generally  fallen  into  one  of 
two  categories.  Either  they 
are  intended  for  use  with 
specific  digital  clock  circuits, 
or  they  have  been  designed  as 
units  in  themselves,  having 
digital  readouts  or  various 
other  options.  Many  opera- 
tors, though,  may  have  al- 
ready  purchased  one  of  the 


PWR    SUPPLY  (OPT) 


inexpensive  clock  kits  on  the 
market  today.  They  make 
excellent  station  timepieces 
and,  with  the  addition  of  the 
circuit  below,  may  aiso  be 
used  as  precision  ID  re- 
minders. 

In  addition,  since  the  cir- 
cuit is  complete  in  itseif, 
normally  requiring  only 
power  and  a  line- frequency 
input  from  the  unit  to  which 
it  is  added,  it  may  be  used  in 
various  other  ways.  For  ex- 
ample, one  might  add  it  to  an 
existing  transmitter  or  re- 
ceiver so  that  the  digital  dial 
or  pilot  lamp  would  begin  to 
flash  when  it's  time  to 
identify.  Its  usefulness  is 
further  enhanced  by  the  fact 
that     it     may     be     prepro- 


VDD=  '6-I4V 
_I±C2  J-C3      ' 


grammed  for  various  delays, 
and  it  can  be  made  to  operate 
with  a  line  frequency  of  fifty, 
as  well  as  sixty,  Hertz.  Also, 
supply  voltage  requirements 
are  not  at  all  critical,  as  any- 
thing between  six  and  four- 
teen volts  will  suffice.  The 
cost  of  the  unit  is  minimal. 
The  basic  timer  can  be  built 
for  approximately  six  dollars. 
If  the  optional  power  supply 
and  indicator  circuit  "are  also 
used,  the  cost  will  run  a  few 
dollars  more. 

The  circuit  is  shown  in 
Fig.  1.  Here  a  110-volt  power 
supply  has  been  added,  as 
well  as  IC5,  which  is  used  to 
drive  an  indicator  circuit  ff 
the  unit  is  to  derive  its  power 
from     existing     equipment, 
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Fig.  1. 


components  Tl,  D5-D8,  and 
R8  may  be  eliminated.  In 
addition,  C2  may  be  reduced 
in  value  and,  in  some  cases, 
deleted.  If  the  circuit  is  to 
drive  a  high-impedance  load, 
such  as  the  enable  of  a  clock 
chip,  IC5  and  its  associated 
circuitry  may  also  be  elimina- 
ted. As  shown,  the  60  Hz  (or 
50  Hz)  waveform  is  injected 
at  point  "A".  For  reliable 
operation,  it  should  have  a 
peak  amplitude  anywhere 
between  Vdd  and  2VurJ- 
Thus,  if  theTsTjpply  voltage 
used  was  10  volts,  the  peak 
value  of  the  input  waveform 
could  be  anywhere  between 
10  and  20  volts.  This  will 
always  be  the  case  if  the 
input  is  derived  directly  from 
the  transformer,  as  shown, 
but,  if  other  means  are  con- 
templated, the  above  should 
be  taken  into  consideration. 
The  signal  passes  through  D1, 
which  eliminates  the  negative 
half,  cycle,  to  the  low-pass 
filter  consisting  of  R2  and 
CI,  It  then  enters  a  Schmitt 
trigger  consisting  of  IC4A, 
IC4B,  R3,  and  R4.  The  iow- 
pass  filter  and  the  hysteresis 
of  the  Schmitt  combine  to 
make  the  circuit  insensitive  to 
any  rf  or  noise  present  on  the 
input  waveform.  The  high 
gain  of  the  circuit  produces  a 
square  wave  at  pin  9  of  IC4B 
which  will  adequately  drive 
the  clock  input  of  IC1,  a 
4020  binary  ripple  counter- 
By  tying  various  output  com- 
binations from  the  counter  to 
AND  gate  IC2,  various  timing 
intervals  may  be  selected. 
That  of  the  circuit  hereafter 
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described  will  be  9  minutes, 
SO  seconds  at  60  Hz  line 
frequency.  Circuit  operation 
for  other  intervals  is  com- 
pletely analogous.  I'll  say 
more  on  this  later.  IC1  counts 
the  pulses  at  its  input  until 
output  pins  3,  14,  IS,  1,  5, 
and  7  are  simultaneously 
high.  This  will  first  occur 
exactly  3  minutes,  16-2/3 
seconds  after  the  timer  is 
activated,  or  after  exactly  one 
third  of  the  required  9- 
minute,  fifty-second  timing 
period. 

The  high  output  of  IC2B  is 
fed  to  IC3A  and  to  a  circuit 
consisting  of  R7,  R6,  C5,  C4, 
and  D4,  whose  purpose  is  to 
reset  I  CI.  It  does  so  in  the 
following  manner:  1C1  tog- 
gles on  the  negative-going 
edge  of  its  clock  input.  As- 
sume that  the  final  60  Hz 
pulse  just  before  the  comple- 
tion of  the  3-minute, 
16-2/3-second  interval  is  oc- 
curring. As  the  clock  input  at 
pin  10  of  IC1  is  going  low, 
the  inputs  of  IC2  go  high. 
This  causes  the  output  of 
1C2B  to  go  high.  When  this 
occurs,  capacitor  C5  begins  to 
charge  up  through  R7.  Since 
the  level  at  pin  10  of  IC1  has 
gone  low,  however,  reset  pin 
11  is  also  held  low  by  D4 
during  this  period,  so  the 
counter  cannot  yet  reset 
Finally,  after  C5  is  fully 
charged,  the  input  at  pin  10 
again  goes  high.  This  allows 
the  voltage  on  C5  to  be  trans- 
ferred through  R6  to  pin  11, 
thereby  resetting  the  counter. 
When  it  does  reset,  pin  13  of 
IC2B  is  again  driven  low.  C5 
then  discharges  back  through 
R7,  thus  completing  the  pro- 
cess and  allowing  the  counter 
to  count  again.  IC3  is  a  dual 
J-K  flip-flop,  connected  to 
act  as  a  divide-by-three  count- 
er. After  9  minutes,  50  sec- 
onds, when  the  above  process 
has  occurred  three  times,  pin 
2  of  IC3Aandpin  14  of  [C3B 
will  both  be  low.  The  highs 
on  pins  12  and  13  of  OR  gate 
IC4Care  thus  removed,  and  it 
responds  to  the  1.875  Hz 
input  present  on  pin  11. 
Therefore,  after  the  preset 
time  has  elapsed,  a  1.875  Hz 
square  wave  will  be  present  at 


pin  10  of  IC4C.  This  point 
can  often  be  connected 
directly  to  the  enable  of  the 
clock  chip,  since  the  current 
requirements  of  such  are 
small,  and  R9,  C7,  IC5,  and 
the  indicator  circuit  are  elimi- 
nated. IC5  is  a  555  timer, 
used  as  a  buffer-driver  in  this 
case  to  increase  the  drive 
capability  of  the  preceding 
CMOS  circuitry.  Pin  3  can 
source  or  sink  about  150  mA 
when  the  supply  voltage  is  10 
volts.  The  output  circuit  con- 
sists of  an  LED  indicator  and 
current-limiting  resistor, 
though  many  other  possi- 
bilities exist,  of  course.  R9 
and  C7  serve  an  unusual  pur- 
pose. It  was  originally  desired 
to  drive  pins  2  and  6  of  IC5 
directly  from  pin  10  of  IC4C. 
The  moderately  fast  rise  time 
of  the  waveform  at  this  point, 
however,  tended  to  cause  er- 
ratic operation  of  the  555. 
This  is  not  surprising,  since 
IC5  was  designed  for  use  as  a 
timer,  not  as  a  buffer  driver. 
R9  and  C7  were  then  added 
to  increase  the  rise  time  of 
the  input  at  pins  2  and  6, 
after  which  no  further  prob- 
lems were  encountered. 

All  operating  functions  are 
controlled  by  switch  S1. 
When  the  unit  is  not  in  use, 
SI  should  be  left  closed.  This 
applies  a  high  through  D3  and 
R6  to  reset  pin  11  of  IC1, 
and  a  second  directly  to  the 
reset  terminals  of  1C3A  and 
IC3B.  A  high  level  is  also 
applied  through  D2  to  the 
junction  of  R2  and  R3.  This 
disables  the  Schmitt  trigger 
and  holds  output  pin  9  of 
IC4B  high.  A  high  is  required 
at  this  point  during  the  reset 
process.  Otherwise,  diode  D4 
would  clamp  pin  1 1  of  IC1  to 
ground  and  prevent  the 
counter's  resetting.  The 
timing  cycle  is  begun  when 
S1  is  opened,  and  the  timer 
can  be  reset  at  any  time  by 
simply  closing  SI  and  im- 
mediately opening  it  again. 

As  may  be  gathered,  instal- 
lation is  normally  not  diffi- 
cult. In  general,  you  only 
need  to  connect  the  circuit 
across  the  clock-chip  power 
supply,  connect  its  output  to 
the  clock  enable,  and  tie  the 


Time  interval  Line  frequency 

10min.,  0  sec.  60  Hz 

9  rnin.,  50  sec.  60  Hz 
5  min.,  0  sec.  60  Hz 

10  rnin.,  0  sec.  50  Hz 
9  min.,  49.98  sec.  50  Hz 
5  min.,  0  sec.  50  Hz 

Table  1. 


Pins  IC1  used 

1,3,4,  6,  13,  14,  15 

1.3,  5,  7,  14,  15 

2.4,  5,6,  12,  14,  15 

3.5,  12,  14,  15 
3,4,6,  7,9,14,  15 
2,7,  12,  13,  14 


60  Hz  input  to  a  suitable 
point  Still,  in  a  few  cases, 
this  might  not  be  feasible. 
Perhaps  the  correct  supply 
voltage  is  not  available,  or 
maybe  you  desire  to  control  a 
frequency  display  instead  of  a 
clock.  In  that  case,  you  might 
build  the  circuit  of  Fig.  1  in 
its  entirety,  including  both 
the  optional  power  supply 
and  1C5.  It  is  normally  no 
problem  to  replace  the  indi- 
cator circuit  shown  with  a 
simple  interface  circuit  suit- 
able for  the  occasion.  Often  a 
single  transistor  will  suffice. 
Regardless  of  the  installation 
employed,  however,  you 
should  take  note  of  the  fol- 
lowing: When  IC4  is  a  4075 
OR  gate,  as  shown,  output' 
pin  10  will  be  high  during  the 
counting  period  (and  when 
the  timer  is  disabled)  and 
alternate  at  its  conclusion. 
The  high  level  occurs  because, 
at  that  time,  there  is  also  a 
high  present  at  its  input  - 
either  on  pin  12,  pin  13,  or 
both.  Since  a  high  is  required 
on  the  enable  of  most  clock 
chips  to  activate  the  display," 
this  means  that  it  will  be 
visible  during  the  counting 
period  and  flash  at  its  con- 
clusion, as  desired.  Should  it 
be  observed  in  any  installa- 
tion that  the  display  is  being 
blanked  during  the  counting 
period,  the  enable  logic  for 
that  particular  situation  is  re- 
versed. In  that  case,  you 
should    replace    IC4    with    a 


4025  NOR  gate  (a  pin-for-pin 
replacement)  to  correct  the 
difficulty.  When  IC5  is  em- 
ployed, it  acts  as  a  voltage 
inverter,  so  the  above  process 
would  be  reversed.  In  general, 
then,  using  one  type  of  IC4 
will  cause  the  display  (or 
other  indicator)  to  be 
blanked  during  the  counting 
period,  while  using  the  other 
will  cause  it  to  be  visible.  The 
choice  will  depend  on  the 
type  of  indicator  circuit 
chosen,  as  well  as  the  prefer- 
ence of  the  builder. 

I  stated  at  the  beginning 
that  this  circuit  is  program- 
mable, A  brief  explanation  is 
now  in  order  as  to  how  this  is 
accomplished.  I  will,  there- 
fore, demonstrate  how  the 
connections  between  IC1  and 
IC2  for  the  circuit  previously 
described,  i.e.,  th"e"9- minute, 
50-second  60  Hz  version, 
were  determined.  Those  for 
.other  timing  intervals  can  be 
obtained  in  a  similar  manner. 

This  circuit  is  basically  a 
counter.  Therefore,  you  must 
determine  how  many  60  Hz 
"pulses  will  occur  in  a  9- 
minute,  50-second  or  590- 
second  period.  590  sec.  x  60 
pulses/sec.  =  35,400  pulses. 
IC1  only  counts  up  to  one 
third  of^-the  required  number 
before  it  is  reset,  however.  It 
therefore  resets  after  35,400 
4-  3  =  11,800  pulses.  IC1  is  a 
true  binary  counter,  so  the 
11,800  figure  must  be  con- 
verted to  binary.  It  is  equal  to 


All  resistors 

All  capacitors 

D1-D4 

D5-D8 

D9 

IC1 

IC2 

IC3 

IC4 

IC5 

T1 

S1 


Parts  L  ist 

%  Watt,  10%  tot,  except  as  noted 

25  V  or  greater  breakdown  voltage 

Silicon  diode,  1N914  or  equivalent 

Silicon  rectifier,  1  A  at  50  V  piv 

50  mA  LED  (Radio  Shack  276-026  or  equivalent) 

4020  binary  ripple  counter 

4082  dual  4-input  AND  gate 

4027  dual  J-K  flip-flop 

4075  triple  3-input  OR  gate,  or  4025  triple  3-input 

NOR  gate  (see  text) 

555  timer 

1 1 0/9  V  power  transformer 

SPST  switch 
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101 1100001 1000.  Now, 
starting  at  the  right-hand  side 
of  the  number,  count  left 
until  the  first  "1"  is  found.  It 
will  be  four  digits  from  the 
right.  The  second  will  be  five 
digits,  the  third  ten  digits,  the 
others  eleven,  twelve,  and 
fourteen  digits.  The  corre- 
sponding Q  outputs  of  1C1 
must  be  tied  to  IC2.  Thus, 
tying  Q4,  Q5,  Q10,  QI1, 
012,  and  Q14  to  the  various 
inputs  of  IC2  will  produce  a 
9-minute,  50-second  counting 


period.  These  outputs  corre- 
spond to  pins  7,  5,  14,  15,  1, 
and  3  of  IC1.  For  this  partic- 
ular delay,  I  needed  only  six 
of  the  AND  gate  inputs.  The 
unused  input  was  tied  to 
V  .j.  From  the  above,  it  can 
be  seen  that  many  counting 
intervals  are  possible  with  this 
circuit,  but  not  all.  For  ex- 
ample, if  the  binary  number 
for  a  particular  interval  had 
ten  "ones"  in  it,  there  would 
not  be  enough  AND  gate  in- 
puts to  handle  them.  Never- 


theless, a  great  many  are 
possible.  Even  when  exact 
intervals  may  not  be  had, 
they  may  generally  be  ap- 
proximated very  closely. 
Table  1  shows  the  connec- 
tions for  some  of  the  more 
popular  ones,  each  of  which 
was  determined  by  using  the 
procedure  above.  All  unused 
inputs  of  IC2  should  be  tied 
to  V^d-  In  one  case,  an  exact 
interval  could  not  be  had,  so 
the  table  shows  that  of  the 
nearest  approximation. 


Lastly,  remember  that  the 
above  circuit  consists  pri- 
marily of  CMOS  ICs,  which 
are  much  more  easily  dam- 
aged by  improper  handling 
and  installation  than  TTL.  I 
therefore  heartily  recommend 
that  you  review  the  operation 
of  CMOS  circuitry  in  general 
before  building  the  circuit 
above  —  especially  if  you  are 
considering  adding  it  on  to 
some  existing  circuit.  It 
could,  in  the  long  run,  save 
time  and  expense.  ■ 
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Some  of  the  PLL  radios  will  in- 
clude the  M-20  Kit  to  get  the 
radio  out  of  27  MHz. 

The  instructions  are  very 
simple  to  follow  and  are  ex- 
plained in  a  step-by-step  pro- 
cedure or  installation  of  these 
kits  can  be  performed  at  the 
factory  for  those  desiring  such 
a  service.  Write  for  specific 
prices  and  include  the  make 
and  model  number  of  the  CB 
you  wish  to  have  converted. 
Contact  American  Crystal  Sup- 
ply Co.,  PO  Box  638,  West  Yar- 
mouth MA  02673;  (617)-771- 
4634. 

HAMTRONICS'  NEW  VHF 

EXCITERS  AND  POWER 

AMPLIFIERS 

Hamtronics,  Inc.,  has  a  new 
series  of  FM  transmitters  for 
the  6  meter,  2  meter,  and 
220-MHz  amateur  bands.  The 
new  model  T50  exciter  module 
is  constructed  on  a  3"  x  7Vi" 
PC  board.  It  features  2  Watts  rf 
output,  good  clear  audio,  built- 
in  test  points  for  easy  align- 


ment, and  six  channels.  The 
price  for  this  FM  exciter  kit  is 
only  $49.95. 

As  a  companion  for  the  new 
T50  exciter  and  Hamtronics' 
XV2  series  of  VHF  SSB  trans- 
mitting converters,  a  new  line 
of  VHF  linear/class  C  power 
amplifiers  has  been  released. 
The  model  LPA  2-15  features  15 
W  SSB  or  20  W  FM/CW  output 
with  2  W  drive.  The  model  LPA 
2-45  provides  45  W  output. 
These  PA  units  and  others  are 
available  for  6  meters,  2  meters, 
and  220  MHz  as  semi-kits,  with 
the  critical  parts  of  assembly 
already  done.  The  prices  of  the 
linear  power  amplifiers  start  at 
$59.95. 

A  free  cataiog  is  available  on 
these  and  other  VHF  and  UHF 
kits,  preamps,  receiving  con- 
verters, FM  receivers,  and 
transmitting  converters.  For 
more  information,  contact 
Hamtronics,  Inc.,  182-F  Bel- 
mont Rd„  Rochester  NY  14612; 
(776J-663-9254. 

PACE-TRAPS  FLYING  DUCKY 

Two    meter    FM    operators 


Hamtronics'  6  meter  exciter. 


should  find  the  new  Pace-Traps 
Flying  Ducky  a  handy  and 
useful  addition  to  their  present 
setup.  The  Flying  Ducky  was 
designed  to  fill  the  perfor- 
mance gap  experienced  by 
most  2  meter  mobile  operators 
when  using  their  HT  in  an 
automobile.  Within  the  con- 
fines of  the  car  body,  the  rubber 
ducky  with  which  most  HTs  are 
equipped  does  only  a  marginal 
job  at  best.  This  generally 
limits  communications  to  very 
nearby  repeaters  and  mobile 
and  fixed  stations  in  the  im- 
mediate vicinity. 

The  Pace-Traps  Flying  Ducky 
eliminates  the  handicap  of 
operating  from  inside  the  car 
by  providing  the  means  for 
quickly  and  simply  positioning 
and  connecting  an  external 
antenna  to  the  HT.  The  arrange- 
ment takes  full  advantage  of 
the  excellent  ground  plane  pro- 
vided by  the  vehicle's  metal 
roof.  No  additional  antenna  is 
required  as  in  the  Pace-Traps 
system.  The  HT's  rubber  ducky 
itself  becomes  the  outside 
radiator. 

The  device  consists  of  the 
following:  a  chrome-plated 
magnetic  mount  which  has  a 
hold-down  power  of  50  pounds 
and  which  will  stay  securely  in 
place  at  speeds  well  in  excess 
of  the  55  mph  Timit;  a  mount 
which  is  equipped  with  a  con- 
nector that  mates  with  that  on 
the  rubber  ducky;  a  matched 
length  of  coax  cable  (105  inch- 
es) provided  with  a  connector 
to  fit  the  HT. 

Installation  takes  ten  or  fif- 
teen seconds.  The  rubber 
ducky  antenna  from  the  HT  is 
inserted  into  the  magnetic 
mount.  The  mount  is  placed  in 
the  center  of  the  car  roof  and 
the  cable  is  routed  either 
through  the  door  jamb  or  an 
open  window.  (The  thick  rubber 
weather  stripping  on  most  cars 
makes  closing  the  door  on  the 
cable  possible  without  dam- 
age.) Then  connect  the  coax 
cable  to  the  HT  and  you're  all 
set. 


Not  the  least  advantage  to 
using  the  Flying  Ducky  mount 
and  your  rubber  ducky  antenna 
as  opposed  to  a  fixed  outside 
antenna  is  its  low  profile  and 
the  portability  of  the  HT  itself. 
When  installed,  it  has  a  very 
low  rip-off  attraction  and  when 
removed,  it  has  none! 

While  no  Sab-type  test  were 
performed,  several  on-the-air 
checks  bore  out  the  manufac- 
turer's claims  that  the  Flying 
Ducky's  performance  is  better 
than  a  gutter-mounted  quarter- 
wave  and  superior  to  a  5/8-wave 
mounted  on  the  trunk  deck. 

The  Flying  Ducky  ($13.95) 
can  be  used  with  your  own 
antenna  or  with  one  of  Pace- 
Traps'  rubber  duckys  ($7.95). 
An  accessory  quarter-wave  whip 
($5.95)  is  also  available.  Pace- 
Traps,  Box  234,  Middlebury  CT 
06762;  (203)-758-9228. 

Morgan  W.  Godwin  W4WFL 
Peterborough  NH 

ALLIANCE  INTRODUCES 
HD-73  HEAVY-DUTY  ROTATOR 

The  HD-73  Heavy-Duty 
Rotator  has  been  introduced  by 
the  Alliance  Manufacturing 
Company. 

Designed  especially  for  the 
amateur  who  wishes  to  in- 
crease his  capability  with  in- 
tower  or  mast-mounting  op- 
tion, the  HD-73  features  a 
unique  dual-speed  control  with 
one  five-position  switch,  pro- 
viding a  one  minute-per- 
revolution  speed  for  rotating 
over  an  extended  arc,  and 
slower  speed  control  permit- 
ting fine  adjustments. 

The  improved  automatic 
brake  action  simplifies  posi- 
tioning and  reduces  risk  of 
antenna  damage  by  sudden 
stops. 

Designed  to  operate  anten- 
nas with  a  maximum  of  10.7 
square  ft.  of  load  capacity, 
mast-mounted,  the  HD-73 
develops  a  wind-load  bending 
moment  of  10,000  in.  lbs., 
capable  of  withstanding  most 

Continued  on  page  45 
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UNFORTU 


equip- 

ment 

doesn't 
grow 

trees! 


You  hove  worked  hard  for  your 
money — don't  gamble  when 

you  buy  that  next  rig,  antenna 
or  even  accessories.  Contact  C&A  where  they 
have  been  serving  the  amateur  and  commercial 
market  for  almost  two  decades.  C&A  can  offer  you 
the  best  prices  plus  the  assurance  that  they  will  be 
there  to  bock  up  your  purchase  with  their  staff  of 
experienced  LICENSED  technicians  and  a  genuine 
desire  to  add  your  name  to  their  long  list  of 
satisfied  customers. 

CALL  OR  WRITE  for  all  your  needs  to: 


C&A  Electronic  Enterprises 

Distributors  of  Commercial  and  Amateur  Radio  Equipment 


CSS 


Two  locations  to  serve  you  better: 

2201  OS.  Wilmington  Ave.,  5uite  105 
Carson,  CA  90745 
(213)804-5868 


5770  Overland 
Boise,  Idaho  80705 
(208)  077-5274 
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Another 
IC-22S  Scheme 

—  for  oddball  repeaters 


R.  B.  Palmer  WA1ZMQ 

Box  3141 

Lynnwood    VIA   98036 


Worried  about  han- 
dling those  odd  2m 
splits  that  still  exist  around 
this  country  and  in  Canada? 
Does  the  fact  that  Podunk, 
California,  where  you  pian  to 
vacation,  has  a  repeater  with 
input  on  146.085  MHz.  have 
you  down?  [com  has  done  a 
good  job,  but,  alas,  there  are 
more  than  22  repeater  com- 
binations, as  any  traveler  can 
testify.  Here  is  a  simple  solu- 
tion to  enable  your  Icom  22S 
to   send  and  receive   on  any 


SOLDER   BLOB 


frequency  within  the  al- 
located two  meter  band  and 
to  enable  you  to  work  those 
repeaters  with  odd  splits  — 
those  other  than  the  standard 
600  kHz  for  which  the  Icom 
and  most  other  transceivers 
are  precalibrated. 

The  solution  is  very 
simple.  It  involves  no  elec- 
tronic components,  no  te-- 
dious  Boolean  logic  or  com- 
plex switching  arrangements, 
and  no  modification  of  the 
interior  of  your  Icom  22S. 
Essentially,  either  of  two  pre- 
programmed eight-pole  dip 
switches  are  selected  by  a 
toggle.  The   dip  switches  are 


programmed  in  a  straight- 
forward manner,  according  to 
the  Icom  instruction  manual, 
which  offers  the  diode  com- 
bination for  attaining  a  given 
frequency.  Dip  switches  ..are 
recommended,  for  their  small 
size  makes  them  compact  for 
mobile  use  and  enhances  the 
ease  with  which  they  may  be 
covered  after  programming  "— ' 
thus  keeping  them  dust-free 
and  eliminating  the  pos- 
sibility of  accidentally  rear- 
ranging the  switch  combina- 
tion in  the  dark  while  groping 


for  the  toggle. 

The  other  parts  needed  are 
an  eight-pole,  double-throw 
toggle  switch  (two  4-pole 
slide  switches  may  be  sub- 
stituted, with  the  handles 
connected  to  facilitate  opera- 
ti  o  n)  and  a  suitable 
9-conductor,  color-coded 
cable  to  run  the  diode  leads 
from  your  Icom  to  the  ex- 
ternal switch  box.  Any  small 
package,  such  as  a  jewel  or 
ring  box,  which  is  durable 
enough  for  mobile  use,  makes 
a  compact  case  for  your  Icom 
All  Frequency  Selector. 

Position  22  on  the  selector 
of  the  Icom  was  chosen,  as 
the  leads  can  be  taken  off 
from  this  end  position  more 
easily,  without  crowding 
them  down  onto  other  per- 
manently programmed 
diodes,  and,  also,  this  "end- 
of-the-dial"  position  is  easy 
to  remember.  The  hot  (when 
switched  to  position  22)  lead 
is  taken  from  the  solder  blob 
of  the  wire  coming  up  to 
position  22  of  the  program- 
ming board  within  the  Icom. 
All  eight  diodes  are  soldered 
into  their  banned  end  posi- 
tions; the  other  leads  of  the 
diodes  are  cut  one  third  of  an 
inch  long  and  bent  over  at 
right  angles  to  the  vertical 
diodes.  Color-coded  cable 
leads  are  soldered  to  these 
latter  diode  leads  and  the 
corresponding  leads  at  the 
other  end  of  the  cable  are 
soldered  to  the  pins  (in  some 
numerical  order)  on  the  ac- 
cessory socket  at  the  back  of 
your    Icom    22S.    The    same 


9  VOLT   SCIIRCE 


3    DIODE    IEADS 


NORMAL 

INSTALLATION 

OF    DIODE 


ICOM    2ZS     PROGRAM     BOARO 


Fig.  1 .  All  eight  diodes  are  installed  by  the  banded  end  in 
position  22.  Eight  wires  lead  from  the  diodes  to  the  accessory 
socket.  A  ninth  lead  connects  die  9  volt  lead  from  the  selector 
to  the  remaining  position  on  the  socket. 


Fig.  2.  Schematic  for  two  dip  switches  and  the  8-pole, 
double-throw  toggle.  A  rotary  switch  or  two  4-pole  slide 
switches  may  be  substituted  for  the  toggle. 
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colored  leads  are  soldered  to 
the  pins  of  the  plug  supplied 
with  your  Icom. 

The  umbilical  cable,  with 
the  eight  diode  leads  and  the 
9  volt  hot  lead,  must  enter 
the  bottom  of  the  back  of  the 
external  switch  box,  and, 
From  there,  the  leads  are 
routed  to  the  appropriate 
switch  terminals  or  toggle 
terminals,  accordingly.  To 
facilitate  simpler  program- 
ming later  on,  it  is  advisable 
to  position  the  switch  banks 


to  present  a  facade  for  the 
user  of  "down  is  off  for  all" 
and  "up  is  on  for  all."  In  a 
field  situation,  with  flashlight 
illumination  and  the  random 
complexity  of  the  Icom  diode 
positioning  instructions,  it  be- 
hooves the  user  to  make  his 
switching  as  visibly  straight- 
forward as  possible.  Similarly, 
wiring  the  leads  to  the  switch 
terminals  should  follow  the 
Icom  frequency  recipe;  that 
is,  viewed  from  the  top  by 
the  user,  the  left-most  switch 


should  be  connected  to  D7 
inside  your  Icom  22S,  the 
right-most  to  DO.  Program- 
ming is  then  straightforward: 
Look  up  the  frequency  you 
want  to  use  in  the  Icom  list, 
turn  off  ail  switches,  and  turn 
on  the  switches  for  the 
proper  diodes  required  by  the 
Icom  instructions. 

Either  switch  bank  may  be 
used  for  transmit  or  receive 
by  toggle  selection.  And  so 
one  switch  bank  may  be  set 


up  for  transmit  for  an  odd 
split,  the  other  set  up  for 
receive.  Place  your  Icom  in 
simplex  mode  (central  posi- 
tion of  right-hand  toggle), 
throw  your  toggle  to  the 
"transmit"  position,  and 
transmit;  let  go  of  the  mike 
button,  throw  your  toggle  to 
the  "receive"  position,  and 
listen.  That's  all  there  is  to  it, 
and  remember:  Podunk,  Cali- 
fornia, is  no  threat  any  more, 
nor  are  any  of  the  other  odd 
splits  around  the  continent.  ■ 


Hew  Products 


from  page  42 

prevailing  wind  conditions, 
icing  is  overcome  by  a  rotator 
torque  of  400  in.  lbs.,  made 
possible  through  the  use  of 
heavy  steel,  hardened  pitch 
gear  teeth.  Consistent  perfor- 
mance of  the  unit  in  all-weather 
conditions  is  enhanced  with  a 
lifetime,  factory-installed  lubri- 
cant that  withstands  temper- 
ature ranges  of  +120°F  to 
-20"F. 

Constructed  of  heavy-duty 
cast  aluminum,  and  weighing 
only  9-1/8  lbs.,  with  one  set  of 
brackets,  the  HD-73  rotator  pro- 
vides a  vertical  balanced 
weight  capacity  of  1,000  lbs., 
due  to  two  full  raceways  of  100 
3/8"-dia.  hardened  ball  bear- 
ings, Unique  support  bracket 
design  permits  a  centering  pro- 
cedure for  in-tower  application 
without  shims  or  difficult  trial- 
and-error  adjustments.  The 
base  design  permits  easy  four- 


bolt,  in-tower  mounting  without 
spacers. 

The  HD-73's  20-volt  ac, 
capacitor  split-phase  revers- 
ible motor  and  its  transformer 
are  protected  by  fuse  and  ther- 
mal protectors  against  shorts, 
possible  connection  error,  or 
prolonged  operation.  No  volt- 
age on  motor  or  leads  exceeds 
U.L.  safety  limits. 

The  meter,  a  dc,  taut  band 
D'Arsonval,  is  calibrated  in 
S-W-N-E-S  as  well  as  a  degree- 
graduated  scale  for  full  360° 
position  recording.  The  voltage 
supply  for  meter  indication  is 
solid  state  and  regulated  in  a 
range  of  105  to  129  volts  to 
assure  accuracy  regardless  of 
wide  line  voltage  or  load  varia- 
tion. A  rock-bar  switch  permits 
dual-speed  rotor  control  with 
accuracy  and  ease. 

Voltage  input  is  117  volts  ac, 
60  Hertz,  ±12  volts;  mast- 
mounting  size  range  is  1-3/8" 
o.d.  to  2-1/2"  o.d.;  cable  is  6 


conductor.  Total  shipping 
weight  (rotator  with  2  pair 
brackets  and  control)  is  17  lbs. 
For  further  information,  con- 
tact The  Alliance  Manufactur- 
ing Company,  Inc.,  Alliance  OH 
44601. 

CSC  DM-3  DESIGN  MATE« 

NULLING  R/C  BRIDGE 

IDENTIFIES  JUNKBOX  AND 

ANONYMOUS  PART  VALUES 

Where  unmarked,  unread- 
able, or  unknown  component 
values  are  a  problem,  the  Con- 
tinental Specialties  Corpora- 
tion Model  DM-3  Design  Mate® 
provides  an  inexpensive  solu- 
tion. This  compact  R/C  bridge 
with  its  solid-state  null  detec- 
tor provides  a  level  of  perfor- 
mance beyond  its  $74.95  price. 
$74.95  price. 

"Hi"  and  "Lo"  LEDs  lead, 
quickly  to  an  exact  null  with  the 
unknown  part  in  the  bridge. 
Resistance  is  covered  in  6 
ranges,  from  10  Ohms  to  10 
megohms;  capacitance  in  5 
ranges  from  10  pF  to  1  uF;  and- 
the  dial  accuracy  is  better  than 
5%. 

The  DM-3  comes  completely 
assembled,     tested,     and 


calibrated,  with  detailed  in- 
structions and  special  applica- 
tion notes.  It  weighs  just  2 
pounds  and  needs  only  3  Watts 
at  117  V  ac,  60  Hz.  A  220  V  ac 
50/60  Hz  model  is  available  at  a 
10%  additional  cost. 

The  DM-3,  other  CSC  Design 
Mate  instruments,  and  other 
Continental  Specialties  Cor- 
poration products  are  available 
at  leading  electronics  dealers 
and  distributors,  or  direct  from 
the  factory. 

For  additional  information, 
■contact  Continental  Special- 
ties Corporation,  70  Fulton  Ter- 
race, New  Haven  CT  06509; 
(203)-624-3103. 

MOTOROLA  ANNOUNCES 

LINEAR,  WIDEBAND 

COMPLEMENTARY  AUDIO 

DRIVER  TRANSISTORS 

A  series  of  NPN/PNP  audio 
power  driver  transistors  in 
popular  TO-220  packages  from 
Motorola  produces  low  distor- 
tion and  good  transient 
response  because  of  current 
gain   linearity   specified   and 

Continued  on  page  47 
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Improving  the  SWTPC  UDI 

—  self-preservation  made  easy 


James  JR.  AvoJi  KZMPJ 
126i  Brinton  Road 
Pittsburgh   PA   15221 


The  most  flexible  piece  of 
test  equipment  that  I 
have  ever  used  is  the  Univer- 
sal Digital  Instrument  from 
Southwest  Technical  Pro- 
ducts Corporation.*  This  is  a 
series  of  kits  which  are  de- 
signed to  work  together  to 
form  a  basic  set  of  digital  test 
instruments  (including  a 
counter  and  a  DVM,  among 
others)  at  a  very  reasonable 
cost.   The   basic  concept  and 


*The  UDI  is  no  longer  being 
produced,  but  we  offer  this  article 
as  a  thought  stimulus  to  those 
who  already  have  or  may  wish  to 
acquire  this  rather  different  piece 
of  equipment.  The  original  price 
of  the  mainframe  was  $59.95,  — 
Ed. 


design  make  the  system  so 
very  flexible  in  itself  that  it 
almost  defies  true  design 
■changes.  But  each  individual 
accessory  can  be  modified  to 
suit  its  owner.  Furthermore, 
SWPTC  even  gives  enough 
detailed  circuit  description 
and  theory  of  operation  to 
allow  you  to  design  your  own 
accessories.  The  system  is  not 
without  its  limitations,  how- 
ever, and  I  will  take  two  of 
these  to  task  in  this  article. 

The  basic  unit  is  known  as 
the  UDI  mainframe.  It  con- 
sists of  a  1  MHz  crystal- 
controlled  timebase,  digital 
logic  circuits,  a  four-digit  dis- 
play, and  an  overflow  indica- 
tor. Ali  the  other  kits  are 
accessories  that  plug  into  this 
mainframe  (one  at  a  time)  via 
two  sets  of  ten-pin 
connectors.  The  first  and 
most     important     phase     of 
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Fig.  7. 


improvement  deals   with  one 
of  the  plug-in  kits. 

The  Protection  Racket 

The  FC-3  is  the  frequency 
counter  accessory,  rated  at  20 
MHz.  Whether  or  not  you 
consider  four  digits  at  that 
frequency  adequate  for  your 
needs,  the  price  is  right.  I 
only  use  it  at  lower  fre- 
quencies, anyway.  The 
counter's  only  other  draw- 
back is  the  ease  with  which 
the  isolation  FET  (Ql)  can,  be 
wiped  out  by  too  potent  an 
input  signal.  The  first  couple 
of  zaps  oniy  got  me  to  be 
more  careful  about  what  level 
of  signa!  I  applied  to  "the" 
input.  But  that,  as  you 
already  may  have  guessed, 
wasn't  very  reliable.  So  1 
made   three  modifications  to 


this  instrument  to  help  pro- 
tect it  from  me.  Refer  to  the 
schematic  diagram  in  Fig.  1 
throughout  the  following 
description. 

The  first  modification  was 
to  install  a  pair  of  crowbar 
diodes  to  shunt  the  disastrous 
portion  of  an  overly  potent 
input  signal  to  ground  when 
it  exceeds  the  diode's  thresh- 
old voltage.  In  this  circuit, 
the  location  of  these  diodes 
right  at  the  gate  of  Ql  won't 
load  down  the  circuit  under 
test.  However,  the  diodes 
must  be  very  fast-switching 
devices  if  they  are  to  conduct 
before  the  input  signal  can 
destroy  the  FET.  I  used 
1N9l4s  (GE-300)  with  suc- 
cess here. 

The  second  modification 
was  to  change  the  value  of  Rl 
to  limit  the  flow  of  input 
current.  The  value  was 
changed  from  100  Ohms  to 
600  Ohms,  so  the  current 
flow  would  be  restricted  but 
the  sensitivity  wouldn't  be 
affected  too  drastically.  In 
actual  practice,  this  value  has 
met  with  success  in  relation 
to  the  added  diodes. 

The  third  modification 
was  to  install  a  transistor 
socket  so  that  I  could  replace 
the  FET  more  easily  if  these 
protective  enhancements 
didn't  work  weJL  enough  to 
overcome  my  own  faux  pas!  i 
used  a  junk  box  variety  with 
success  here,  but  remember 
that  I'm  not  concerned  with 
its   performance  at  20   MHz. 

So    far,    I    haven't  had  to 
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repiace  either  the  diodes  or 
the  FET.  Incidentally,  Radio 
Shack's  #276-2035  (2N3S19) 
N-channel  FET  does  the  job 
as  a  99^  replacement  for  the 
specified  TIS-58. 

Assault  On  the  Battery 

The  second  phase  of  im- 
proving the  overall  system 
was  to  alter  the  power  source. 
Since  I  am  more  interested  in 
versatility  and  ease  of  access 
for  tuning  and  maintenance 
than  I  am  in  compact  design, 
I  undertook  the  next  logical 


step.  I  acquired  and  built  the 
UDS  line  supply  kit,  and  then 
removed  the  batteries  that  are 
jammed  into  the  mainframe,  i 
combined  the  two  power 
sources  in  a  common  chassis, 
along  with  a  3 POT  selector 
switch,  as  shown  in  Fig.  2. 
You  may  even  want  to  switch 
the  ac  line,  thus  requiring  a 
4PDT  switch. 

This  second  chassis,  identi- 
cal to  the  mainframe  chassis, 
was  then  piggybacked,  back 
to  back,  onto  the  mainframe. 
The  back  piece  was  then  fab- 


ricated to  double  as  both  the 
rear  cover  and  as  a  convenient 
tilt  stand.  See  Fig.  3  for  the 
mechanical  denouement  of 
this  project.  I  have  purposely 
used  a  sketch  instead  of  a 
photograph  for  the  following 
reasons: 

1 .  The  angle  of  slope  is  really 
up  to  you;  design  it  to  suit 
your  own  needs. 

2.  Alternate  construction 
methods  are  to  use  a  triangu- 
lar rear  cover  or  to  build  a 
separate  sloped  stand. 

3.  Even  after  all  these  years, 


the  mechanical  quality  of  my 
constructions  has  never  been 
able  to  equal  the  electronic 
quality  of  my  constructions! 

Conclusion 

As  with  any  com- 
mercially-available product, 
there  are  always  going  to  be 
ways  to  change  (improve?) 
the  original.  I  urge  you  to 
look  into  this  flexible  system 
of  test  equipment.  Because  of 
its  cost  and  flexibility,  you 
will  find  that  it  can  open  up  a 
new  horizon  for  you.  ■ 
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matched  between  complemen- 
tary pairs,  and  a  30-MHz  current 
gain-bandwidth  product.  The 
series  replaces  popular  types 
FT317  and  FT417  with  belter 
peformance. 

The  8-Ampere  devices,  avail- 
able In  120-volt  and  150-volt  ver- 
sions, exhibit  gain  linearity 
deviating  only  by  a  factor  of  2:1 
over  a  0.1  -  to  3.0-A  collector  cur- 
rent range,  with  PNP/NPN 
linearity  matched  within  a  3:1 
ratio.  Combined  with  wide 
bandwidth,  these  open-loop 
characteristics  make  excellent 
performance  possible  under 
closed-loop  feedback  condi- 
tions. 

Capable  of  50-Watt  dissipa- 
tion, the  TO-220  plastic  devices 
are  available  from  stock  at  the 
prices  shown  in  Table  1. 

For  further  information,  con- 


tact Motorola  Semiconductor 
Products,  Inc.,  PO  Box  20912, 
Phoenix  AZ  85036;  (602)- 
244-6900. 

NEW  REALISTIC  SOUND 
LEVEL  METER 

Noise  may  be  a  minor  irri- 
tant, a  definite  disturbance,  or 
even  a  threat  to  your  hearing, 
depending  on  the  level  and 
duration,  according  to  Radio 
Shack. 

The  new  Realistic  Sound 
Level  Meter  from  Radio  Shack 
may  be  used  for  measuring 
sound  intensity  in  homes, 
schools,  offices,  or  other  en- 
vironments for  compliance 
with  noise  standards  estab- 
lished by  federal,  state,  and 
local  agencies.  It  can  also  be 
used  to  check  the  acoustics  of 
studios,  auditoriums,  and 
home  hi-fi  installations. 

The  hand-size  meter  features 


Type 

Polarity 

Vceo(sus) 

Price  (100-up) 

MJ  El  5028 

NPN 

120  V 

$1.22 

MJE15029 

PNP 

120  V 

$1.22 

MJE15030 

NPN 

150  V 

$1.40 

MJE15031 

PNP 

150  V 

$1.40 

Table  1. 


W 


Hi 


a  weighting  selector  for 
measuring  either  wideband 
sound  level  ("C"  weighting),  or 
the  500-  to  10,000-Hz  range  ("A" 
weighting),  which  is  the  area  of 
greatest  sensitivity  to  the 
human  ear. 

A  range  switch  selects  six 
sound-level  ranges,  each  span- 
ning 16  dB,  for  an  overall  range 
of  60  to  126  dB  and  includes  a 
position  for  checking  battery 
condition.  The  meter  also  has  a 
slow/fast  response  switch  for 
checking  average  or  peak  noise 
levels. 

Other  features  include  the 
large,  easy-to-read  calibrated 
meter  and  tripod  adapter  that 
allows  the  sound  level  meter  to 
be  mounted  on  a  camera  tripod 
(1A"  thread)  to  eliminate  hand 


noise  and  minimize  the  effects 
of  sound  reflected  from  your 
body. 

A  phono-type  output  jack 
permits  use  of  the  sound  level 
meter  as  a  high-quality,  dual- 
response  microphone,  or  for 
connection  to  high-impedance 
headphones,  an  oscilloscope, 
frequency  analyzer,  or  other 
test  equipment. 

Accuracy  of  the  Realistic 
Sound  Level  Meter  is  said  to  be 
±2  dB  at  114  dB  sound  level, 
and  measurements  are  refer- 
enced to  a  0.0002  ubar  stan- 
dard. Distortion  is  given  as  less 
than  2%  at  1  kHz,  0.5  volt. 

The  meter  is.6-1/4"  x  2-7/16"  x 
1-3/4"  (160  x  62TT44  mm)  and 

Continued  an  page  49 
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Gary  L.  Edgington  WB6EKO 
12251  Buckskin  Tr. 
Poway  CA  92064 


Graduate  to  a  Better 
Operating  Desk 


—  lots  of  class 


A  couple  of  months  ago, 
f  came  home  from  a 
long  day  of  work  all  set  to 
relax  out  in  the  shack  and 
work  a  few  guys  on  my 
trusty  old  Swan.  After  a 
brisk  hello  and  good-bye  to 
the  XYL,  I  headed  straight 
to  my  desk,  sat  down, 
moved  a  few  things  here 
and  there  to  get  at  the  key, 
turned  on  the  rig,  and  sat 
back  to  let  it  warm  up  a  lit- 
tle. 

!t  took  a  second  or  two 
for  it  to  sink  in  that  I'd  ac- 
tually had  to  move  things 
around  in  order  to  get 
enough  operating  space  to 
do  what  I  like  best,  which  is 
working  DX  via  CW.  So, 
after  a  couple  attempts  to 


get  through  the  worst  QRM 
I'd  seen  in  quite  awhile,  I 
started  sketching  out  a 
desk  design  to  suit  my 
needs. 

I  like  something  flashy, 
yet  simple  and  inexpensive 
and  unique  and  functional 
at  the  same  time.  After  get- 
ting a  rough  copy  on  paper, 
!  thought  others  might  like 
the  design  as  well.  This 
draft  is  not  meant  for 
minimum  cost  nor  is  the 
emphasis  on  shooting  the 
moon;  it's  more  a  middle- 
of-the-road  design.  With  a 
little  research  and  imagina- 
tion, you  can  add  or  delete 
as  you  see  fit. 

First,  you'll  notice  that 
the  desk  is  divided  into  two 


sections.  Unless  you're 
planning  to  make  this  a 
permanent  fixture,  don't 
try  to  move  a  4'3".  desk 
through  a  28"  door.  It's 
been  known  to  be  down- 
right difficult. 

The  lower  section  of  the 
desk  is  very  simple.  I'm 
using  1"  x  2"  x  12'  pieces  of 
pine,  as  in  Fig.  1(a),  cutting- 
and  staggering  these 
pieces.  This,  incidentally, 
makes  a  very  handsome 
finish  for  this  desk..  J,, 
recommend  nailing  and 
gluing  these  strips  to- 
gether, except  for  those 
pieces  used  for  the  facing. 

The  sides  can  be  made 
the  same  way,  or  you  can 


use  3/4"  (fine-grade) 
plywood.  The  backing,  C  in 
Fig.  2,  is  of  3/8"  (shop- 
grade)  plywood  with  the 
knots  reversed  to  the  back. 
Frame  the  backing  with  1" 
x  2"  pine  for, rigid  support 
of  the  desk  top. 

All  doors  and  drawers 
are  made  of  3/8"  (fine- 
grade)  plywood.  There  are 
too  many  ways  to  describe 
the  construction_of  drawer 
slides,  so  I'll  leave  this  to 
your  own  ingenuity. 

The  top  section,  made 
much  the  same  way  as  the 
lower,  is  purposely  made 
separately.  Again,  unless 
the'entire  desk  is  made  as  a 


SIDE  VIEW  OF 
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permanent  structure,  fol- 
low the  drawings.  Once  set 
on  top  of  the  desk,  it  can  be 
anchored  by  any  of  several 
different  ways.  The  main 
idea  is  to  be  able  to  take  it 
apart  when  you're  ready  to 
move. 

In  Fig.  1(b),  I've  left  3  inch- 
es of  space  for  coax  and 
electrical  wiring.  In  Fig. 
1(c),  an  old  idea  of  slant- 
ing the  radio  shelf  was  in- 
corporated into  the  desk 
for    easier    readability    of 


dials  and  meters.  Beneath 
this  shelf  is  ample  space 
for  storing  keys,  logs, 
paper,  pencils,  and,  in 
some  cases,  swr  meters,  all 
within  reach  of  the 
operator  but  out  of  the 
way. 

Box  dividers,  such  as  in 
Fig.  1(d),  if  made  2Vi"  to 
2V2"  high,  can  be  placed 
one  on  top  of  the  other  in- 
side a  couple  of  drawers 
for  storage  of  small  items. 
The  cabinet  space  was  pur- 


posely made  narrow  to 
maximize  desk  work  space, 
but  it  is  still  ample  for 
storage  of  hand  tools 
either  by  hanging  or  laying 
them  in  the  shelf  space. 

A  folding  bench  can  be 
added  to  the  desk  top  next 
to  the  cabinet  end  by  using 
a  sturdy  piano  hinge  and 
folding  legs  to  save  on 
space  when  it's  not  in  use. 

Finishing  can  be  done  in 
any  of  a  number  of  ways.  If 
you  wish  to  use  an  enamel 


paint,  you  won't  have  to 
make  such  an  elaborate 
desk  top.  If  you  wish  to  use 
a  stain,  I  definitely  recom- 
mend using  spare  pieces  of 
the  same  wood  to  test  for 
desired  results.  I'm  using 
Varathane  liquid  plastic 
for  a  durable  finish, 

I've  almost  finished  my 
desk  and  certainly  hope 
you  enjoy  your  desk  as 
much  as  I  intend  to  enjoy 
mine.  Take  your  time,  and 
best  of  luck  to  you.B 
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weighs  7-3/4  ounces  (220 
grams).  It  operates  on  a  stan- 
dard, self-contained  9-volt  bat- 
tery. 

The  Realistic  Sound  Levei 
Meter  is  priced  at  $39.95. 
Available  exclusively  from 
Radio  Shack  stores  and 
dealers,  nationwide. 

Radio  Shack,  1400  One  Tan- 
dy Center,  Fort  Worth  TX  76102; 
(817J-390-3272. 

RUGGED  TV  VIDEO  OUTPUT 
TRANSISTORS  IN  INEXPEN- 
SIVE DUOWATT  PACKAGE 

Motorola's  new  MDS20  and 
MDS21  high  voltage  power 
transistors  combine  a  high 
60-MHz  current  gain-bandwidth 
product  with  the  ability  to 
withstand  cathode  ray  tube  arc- 
ing currents  in  the  economical, 
2-Watt  free-air  dissipation 
Duowatt  package. 


The  MDS20  ($0.50,  100-up)  is 
rated  at  a  c-e  breakdown 
voltage  of  250  volts,  while  the 
MDS21  ($0.55,  100-up)  achieves 
the  300-volt  breakdown  needed 
for  higher-powered  coior  TV 
designs.  Saturation  voltage  is 
better  than  0.6  V  at  30-mA  col- 
lector current.  The  gain  is 
specified  at  a  minimum  40  at  30 
mA,  with  linearity  from  1  mA  to 
40  mA.  The  low  collector-base 
capacitance  (3.0  pF  max)  eases 
video  and  chroma  output  de- 
sign problems,  while  small 
drive  requirements  allow  the 
transistor  to  be  directly  driven 
by  many  types  of  IC  chroma 
demodulators. 

Used  as  a  color  difference 
output,  where  drive  and  band- 
width requirements  are  less 
severe,  the  MDS20  and  MDS21 
can  safely  be  operated  without 
any  heat  radiator  to  ambient 
temperatures  of  112°C.  Trie 
plastic  Duowatt  package  pro- 


vides a  metal  tab  for  those  ap- 
plications where  heat  sinks  are 
required.  For  further  informa- 
tion, contact  Motorola 
Semiconductor  Products,  Inc., 
PO  Box  20912,  Phoenix  AZ 
85036;  <602)-244-6900. 

CSC  INTRODUCES  500-MHZ 

PRESCALER  FOR  $59.95; 

EXPANDS  COUNTER  RANGE 

TEN  TIMES 

Continental  Specialties  Cor- 
poration introduces  their 
500-MHz  Prescaler  which  is 
capable  of  extending  the  per- 
formance of  almost  any  fre- 
quency counter  ten  times,  up  to 
at  least  500  MHz. 

It  features  a  BNC  input  con- 
nector, diode  protected 
50-Ohm  input,  and  250-mV  sen- 
sitivity from  50  to  500  MHz.  Its 
output  is  a  minimum  400  mV 
(peak-to-peak)  capacitively 
coupled  signal,  available  at  a 
phono  jack  connector.  Direct  or 
-M0  prescale  outputs  are  switch- 
selectable. 

Power  is  supplied  to  the  unit 
through  a  coaxial  dc-type 
power  connector.  Power  re- 
quirements are  7-12  V  dc  at  100 
mA  maximum.  An  on-board 
voltage  regulator  assures 
trouble-free  operation  even 
from  troublesome  power 
sources. 

The  entire  PS-500  package  is 
1"  x  2"  x  3Vz".  Suggested  price 


in  unit  quantities  is  $59.95. 
Available  accessories  include 
110  and  200  V  ac  power  sup- 
plies—each $9.95;  a  power 
connector-to-alligatorclip  cable 
at  $2.95;  a  cigarette  lighter 
power  cord  at  $3.95;  a  3-foot 
BNC-to-BNC  input  cable  at 
$5.95;  and  a  3-foot  phono  plug- 
to-phono  plug  output  cable  at 
$3.95. 

The  PS-500  interfaces  direct- 
ly with  CSC's  MAX-100  MHz  fre- 
quency counter  ($134.95),  and 
their  new  Mini-Max  50-MHz 
hand-held  frequency  counter 
($89.95)  to  extend  the  counting 
range  of  either  counter.  In  addi- 
tion, it  can  be  us'ed-with  almost 
every  counter  available. 

The  high-speed  performance 
of  the  PS-500  is  specified  and 
guaranteed    to    500    MHz. 

'Typically,  the  ECL-lll  logic  used 
in  its  design  is  capable  of 
reliable  performance  up  to 
about  600  MHz.  This  500- 
600-MHz  performance,  in  com- 

.  bination  with  its  low  price,  sug- 
gests the  PS-500  for  a  number 
of  VHF  applications,  including 
radio  common  carrier,  aviation 
radio,  amateur  radio,  business 
radio,  government  and  public 
service  radio,  telephone, 
marine  radio,  television, 
navigation,  radar,  and  other 
communications  applications; 

Continued  on  page  60 
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The 
SWL  Bible 

—  tuning  the  ends  of  the  world 
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Most  larger  stations  will  put  you  on  their  mailing  lists  for  programming  schedules  and  other  literature.  Jo  stay  on,  you 
have  to  show  them  you  are  still  alive  with  an  occasional  reception  report  or  letter  indicating  an  interest  in  receiving  the 
mailings. 
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Thomas  R.  Sundstrom  W2XQ 

Box  205 

WUtingboro  NJ  08046 

A  wide  range  of  pro- 
gramming, from  pure 
propaganda  to  strictly 
local  business,  can  be 
found  on  the  air.  The  inter- 
national bands  above  6 
MHz  are  populated  with 
high-powered  (100  kW  or 
more)  "voices"  of  govern- 
ments disseminating  news 
and  commentary  cast  in 
the  mold  of  the  democratic 
western  world  or  of  the 
communist  bloc  or  some- 
where in  between.  Stories 
broadcast  by  the  United 
States  Information  Agen- 
cy's Voice  of  America, 
Radio  Moscow,  and  the 
neutral  Swiss  Broadcasting 
Corporation  take  on 
remarkably  different  fla- 
vors even  though  the  same 
incident  is  the  particular 
item  under  comment.  In- 
teresting opposing  versions 
of  events  in  the  Middle 
East  are  offered  regularly 
by  the  Israel  Broadcasting 
Authority  and  Radio  Cairo. 

The  large  stations  also 
broadcast  other  kinds  of 
programs.  The  British 
Broadcasting  Corporation 
offers  a  host  of  dramas, 
game  shows,  and  sporting 
events.  One  of  the  most 
popular  programs  on  the 
air  is  the  Music  USA  and 
jazz  Hour  aired  by  the 
Voice  of  America,  Wash- 
ington. And  guess  what  — 
no  commercials! 

In  addition  to  govern- 
ment-sponsored stations, 
there  are  a  number  of 
religious  stations  on  from 
such  countries  as  the 
Philippines,  Ecuador, 
Liberia,  and  Ethiopia.  Of 
all  such  outlets,  HCJB  in 
Quito,  Ecuador,  is  prob- 
ably the  largest  and  best 
known,  programming  in  a 
variety  of  languages  to  all 
areas  of  the  world. 

International  broadcasts 
are  in  all  languages,  but  the 
bulk  of  them  directed  to 
North  America  are  in 
English,  Broadcasts  are 
directed  to  all  continents, 
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Fig.  1.  This  map  depicts  regions  \,  II,  and  III  as  established  by  the  ITU.  The  crosshatched 
center  section  shows  the  area  of  the  world  in  the  tropical  broadcasting  zone.  The  map  is 
from  the  "Radio  Spectrum  Course"  offered  by  Radio  Nederland,  Hilversum,  Holland; 
enrollment  in  the  course  is  free  for  the  asking. 


even  Antarctica,  by 
governments  on  all  con- 
tinents—with the  notable 
exception  of  South 
America,  which  has  been 
the  slowest  to  get  into  the 
fracas. 

A  third  type  of  broad- 
cast consists  of  the 
regional  and  local  ones 
found  in  the  tropical  bands 
below  6  MHz.  These  fre- 
quencies are  called  the 
tropical  bands  because  the 
bulk  of  the  stations  using 
them  to  penetrate  the  back 
country,  out  of  the  range  of 
conventional  medium- 
wave  (standard  AM  broad- 
cast) stations,  are  located 
between  the  Tropic  of 
Cancer  and  the  Tropic  of 
Capricorn. 

The  regional  broadcasts 
are  quite  interesting 
because  programming  is 
untainted  by  international 
politics,  but  most  of  these 
low-powered  outlets  are 
not  in  English.  Particularly 
in  Latin  America,  many  of 
these  stations  are  privately 
owned  and  relay  MW  out- 
lets. Many  of  the  African 
tropical  voices  provide  in- 
teresting DX  challenges  for 
North  America-based 
listeners.  Conveniently,  the 
best  opportunity  for  hunt- 
ing the  Africans  is  just 
before  the  dinner  hour  and 


just  after  the  late  television 
news, 

I'm  getting  ahead  of 
myself.  To  have  an 
understanding  of  SWBC 
listening,  there  is  a  univer- 
sal "language"  that  has  to 
be  learned.  It's  not  com- 
plicated, but  it  is 
necessary.  So  let's  look  at 
some  terminology,  get  an 
idea  of  what  can  be  heard, 
and  conclude  with  some  in- 
formation on  publications 
and  equipment. 

Frequency  Factors 

If  you  have  a  ham 
license  and  are  active  on 
the  low  bands,  you  are 
already  aware  that  fre- 
quencies can  be  expressed 
in  terms  of  meters  (m), 
kilohertz  (kHz),  or 
megahertz  (MHz). 

Most  "voices"  nowadays 
have  updated  their  an- 
nouncements and  use  kHz, 
but  watch  out  for  the 
eastern  Europeans.  Most  of 
these  government-con- 
trolled stations  still  an- 
nounce frequencies  in 
meters,  expressed  to  two 
decimal  places. 

You'll  have  to  do  the 
conversion: 


m 


300,000 

kHz 


or 


kHz  =  300,000 

m 

Rounding  errors  will  oc- 
cur when  calculating  the 
exact  frequency,  but  you'll 
be  within  5  kHz  of  the  ac- 
tual frequency. 

Let's  Get  High       - 

The  high  frequency 
region,  above  the  standard 
AM  broadcast  band  and 
below  the  public  safety 
bands  used  by  police  and 
firemen,  is  transitory  in 
nature,  exhibiting  all 
modes  of  propagation  at 
one  time  or  another;  this  is 
the  area  with  which  1  will 
be  concerned  in  this  arti- 
cle. 

High.,  frequencies  (HF) 
are  the  only  consistent  fre- 
quencies to  "bounce"  off 
the  various  layers  in  the 
ionosphere  with  any 
degree  of  predictability, 
and  the  competition  for 
space  is  fierce. 

Fixed  (point-to-point 
utility)  services,  both 
government  and  private 
common-carrier,  occupy 
over  10  MHz,  and  mobile 
services  (aeronautical  and 
marine)  take  up  another  5 
MHz.  Broadcasters  and 
amateurs  are  low  on  the 
list,  with  3  or  4  MHz  each. 

As  the  underdeveloped 
countries,    especially    in 
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Table  7.  A  simplified  radio  spectrum  shows  the  placement 
of  the  shortwave  broadcast  bands,  the  radio  amateur 
bands,  the  CB  band,  and  the  domestic  AM  broadcast  band 
tuned  by  most  general-coverage  receivers.  The  blank 
spaces  are  occupied  by  fixed  (utility)  and  mobile  (aero  and 
marine)  stations,  for  the  most  part. 


South  America  and  Africa, 
expand  their  economic 
muscle,  their  collective  im- 
pact and  need  to  be  heard 
will  put  an  even  greater  de- 
mand upon  the  available 
frequency  space.  Back  in 
1934,  when  the  present  In- 
ternational Radio  Regula- 
tions were  adopted  by  the 
International  Telecom- 
munications Union,  things 
were  quite  different,  and 
such  pressures  did  not 
exist.  Table  1  depicts  the 
HF  spectrum  with  frequen- 
cy allocations  for  today. 

Time  Constants 

Broadcasting   schedules 


are  referenced  to  the  stan- 
dard Greenwich  Mean 
Time.  CMT  or  Universal 
Time  (UT),  which  is  the 
same  thing  for  our  pur- 
poses, is  expressed  as  a 
4-digit  number  in  a  24-hour 
clock.  Don't  forget  to  ad- 
just day  and  date  when 
converting. 

If  you  are  active  on  the 
low  bands,  you  are  already 
probably  keeping  your  log 
in  GMT.  If  you  are  a  newly- 
licensed  Novice  or  active 
only  on  VHF,  just  tune  to 
WWV  on  2.5,  5,  10,  or  15 
MHz  and  you'll  hear  the 
time  given  in  GMT  each 
minute. 


The  reason,  incidentally, 
that  international  broad- 
casters use  the  24-hour 
GMT  clock  is  that  it  would 
be  virtually  impossible  for 
them  to  keep  up  with  the 
ever-changing  Daylight-to- 
Standard-and-back  conver- 
sions that  take  place  world- 
wide, Recent  changes  in 
past  years  just  here  in  the 
US  exemplify  the  problem. 

Broadcasting  Schedules 

Broadcasters  are  alert  to 
ever-changing  propagation 
conditions.  The  maximum 
usable  frequency  (MUF), 
above  which  signals  will 
not  be  reflected  by  the 
ionosphere,  and  the  op- 
timum traffic  frequency 
(having  ionospheric  sup- 
port 90%  or  more  of  the 
time),  which  is  lower  than 
the  MUF,  are  affected  by 
three  cycles:  a  daily,  a 
seasonal,  and  an  11-year 
cycle. 

Short-run  variations, 
caused  by  solar  storms, 
resulting  in  radio  blackouts 
and  stupendous  displays  of 
the  northern  and  southern 
lights,  only  add  spice  to  the 
everyday  life  of  the  broad- 
caster. 

Most  broadcasters  will 
change  transmitting  fre- 
quencies quarterly  to  com- 
pensate for  the  fairly 
predictable  seasonal 
changes. 

International  frequency 
coordination  has  been 
carried  on,  since  1960,  by 
the  International  Frequen- 
cy Registration  Board 
(IFRB)  of  the  International 
Telecommunications 
Union  (ITU)  in  Geneva, 
Switzerland.  Broadcasters 
must  submit  quarterly 
schedules  in  advance  of 
their  intended  use.  The 
four  periods  are  the  March 
schedule  (March  and 
April),  the  May  schedule 
(May  through  August),  the 
September  schedule 
(September  and  October), 
and  the  November 
schedule  (November 
through  February).  Each 
schedule  starts  on  the  first 


Sunday  of  the  month.  The 
proposed  schedules  are  re- 
quired by  the  IFRB  five 
months  before  the  ex- 
pected implementation 
date. 

The  IFRB  assembles  all 
the  submitted  information 
into  a  tentative  schedule 
and  distributes  it  to  ITU 
members  about  two 
months  prior  to  implemen- 
tation date.  The  IFRB 
points  out  problems  and 
suggests  alternatives  to 
resolve  on-the-air  conflicts, 
and  there  is  time  to  make 
adjustments  and  negotiate 
terms  if  the  problem  is 
unusually  difficult. 

At  the  conclusion  of  the 
period,  a  final  HF  master 
schedule  is  compiled 
showing  which  frequencies 
worked  and  which  did  not. 
The  broadcasters  can  use 
this  hindsight  to  prepare 
future  proposed  schedules. 
Any  time  a  frequency, 
either  during  the  proposal 
period  or  on  the  air,  is 
changed,  the  broadcaster 
must  inform  the  IFRB. 

The  work-of  the  IFRB  has 
reduced  the  number  of  on- 
air  conflicts,  but  they're 
not  able  to  address  out-of- 
band  operation. 

It  should  be  noted  that 
the  frequency  allocations 
in  Table  1  are  Those  estab- 
lished by  the  various  con- 
ferences, but  that  a  number 
of  countries  do  not  follow 
the  ITU  regulations  and 
will  slide  up  or  down  a  bit 
asjhey  did  to  escape  the 
interference  that  was 
especially  bad  during  the 
bottom  of  cycle  20-to-21 . 
The  communist  bloc  coun- 
tries are  noted  for  sitting 
on  or  outside  the  band 
edges. 

The  Broadcast  Bands 

The  various  bands  have 

unique  personalities  and 
can  offer  different  DXing 
challenges,  so  let's  look  at 
what  the  ITU  is  dealing 
with. 

720rn  (2300-2498  kHz) 

This  tropical  broadcast 
band  is  dominated  by  low- 
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powered  stations  in  Latin 
America  and  Indonesia, 
with  a  few  Africans  thrown 
in  for  good  measure.  On 
the  west  coast,  In- 
donesians can  be  heard 
before  dawn,  but, 
elsewhere,  you  can  hear 
Guatemalan  outlets  on 
2360  and  2390  or 
Brazil  on  2470  and  2450 
kHz.  On  the  east  coast  at 
sunset,  listeners  may  log 
the  most  powerful  station 
on  this  band  — the  20  kW 
Rhodesian  outlet  on  2425 
kHz,  scheduled  0355-0445 
GMT. 

90m  (3200-3400  kHz) 

Another  tropical  band, 
used    for    low-powered 

relays  of  medium-wave  sta- 
tions but  intended  for  an 
audience  in  the  hilly  coun- 
try of  Latin  America  or  the 
bush  country  of  Africa,  this 
band  is  dominated  by  sta- 
tions in  some  pretty  rare 
countries.  The  beginning 
DXer  will  first  note  the 
powerful  voice  of  the 
24-hour  South  African 
Broadcasting  Corporation, 
the  domestic  voice,  on 
3250  kHz.  Sunset  would  be 
the  best  time  to  hear  other 
Africans,  such  as  Swazi- 
land on  3223,  Liberia  on 
3255,  Rhodesia  on  3306, 
and  Sierra  Leone  on  3316 
kHz.  After  the  Africans 
sign  off,  stations  from 
Guatemala,  Brazil,  and 
Venezuela  populate  the 
airwaves;  a  popular  station 
is  the  English-speaking 
Belize  on  3285  kHz.  On  the 
west  coast,  Indonesians, 
Chinese,  and  Indians  can 
be  heard  before  dawn. 

75m  (3900-4000  kHz) 

This  band  is  classified  as 
an  international  band  in 
regions  [  and  III,  with 
region  I  restricted  to  just 
the  top  50  kHz.  Region  II 
amateurs,  who  share  the 
frequencies,  complain  bit- 
terly, but  there  is  no 
foreseeable  change  ex- 
cept, perhaps,  a  lessening 
of  the  interference  as  we 
get  into  cycle  21  and 
broadcasters  move  to  the 


optimum  traffic  frequency 
that  should  get  up  to  25  or 
19  meters  at  night.  Now, 
Radio  RSA,  South  Africa, 
and  Deutsche  Welle,  Ger- 
man Federal  Republic,  share 
3995  kHz.  Other  easy-to- 
hear  stations  are  the  Swiss 
Broadcasting  Corporation 
on  3985,  the  British  Broad 
casting  Corporation  on 
3975  and  3952,  and  the 
South  African  Broad- 
casting Corporation  out- 
lets on  3980  and  3965 
kHz.  The  low-powered  Far 
Eastern  outlets  between 
3900  and  3950  kHz  can  be 
heard  before  dawn  on  the 
west  coast,  when  inter- 
ference from  east  coast 
stateside  amateurs  is  the 
lowest.  One  of  the  most  in- 
teresting challenges  now 
on  75m  is  Radio  Afghan- 
istan, heard  around  0200 
GMT  on  3999.8  kHz. 

60m  (4750-5060  kHz) 

WWV  and  other  time 
and  standard  frequency 
stations  mark  this  band  by 
occupying  the  exact  fre- 
quency of  5  MHz.  This 
band  is  probably  the  most 
productive  tropical  band 
for  the  experienced  DXer. 
On  the  east  coast,  Africans 
fade  in  an  hour  or  two 
before  sunset,  and  coun- 
tries such  as  Benin  on  4870, 
Guinea  on  4910,  Ivory 
Coast  on  4940,  Cameroon 
on  4972,  the  Central 
African  Republic  on  5039, 
and  Togo  on  5047  can  be 
heard.  Colombians  and 
Venezuelans  dominate  the 
band  after  the  Africans 
sign  off,  but,  by  0400  or 
0500  GMT,  most  of  these 
powerhouses  have  also 
gone  off  the  air,  leaving 
clear  frequencies  for  the 
low-powered  outlets  in 
Peru  and  Ecuador.  Africans 
can  be  heard  once  again 
signing  on  after  midnight, 
before  dawn  on  the  conti- 
nent. Around  1100  or  1200 
GMT,  DXers  have  a  chance 
to  log  such  things  as  Burma 
on  4725  or  Indonesia  on 
4767,  providing  that  solar 
conditions  are  "quiet" 
enough  to  permit  a  trans- 


Fig.  2,  Band  calibration  charts  can  be  prepared  for  each 
frequency  range  you  want  to  tune.  A  calibrator  is  a  useful 
tool  in  making  accurate  graphs.  A  graph  for  31  meters 
should  look  something  like  this. 


polar  path.  Of  all  the 
outlets  in  Oceania,  the 
easiest  to  hear  is  Port 
Moresby  in  English  on  4760 
kHz,  whose  signal  peaks 
about  an  hour  before  local 
sunrise  on  the  east  coast. 
And  let's  not  forget  a  coun- 
try most  hams  would  love 
to  work-Galapagos 
Islands,  on  4810  kHz," 
which  has  been  widely 
heard  lately  up  to  0400 
GMT  following  the  sign-off 
of  the  Venezuelan  that 
controls  the  frequency 
during  the  early  evening.     - 

49m  (5950-6200  kHz) 

This  is  the  lowest  inter- 
national band  used  in  all 
three  regions,  but,  among" 
the  superpowers,  there  are 
still  elements  of  a  tropical 
band  within.  In  the  middle 
of  the  day,  low-powered 
Canadians  (relaying  AM 
outlets)  can  be  heard  on 
6005,  6010,  6070,  and  6130 
kHz  and,  in  the  Gulf  states 
and  the  southwest,  some 
Mexican  and  other  Central 
American  stations  may  be 
heard.  By  late  afternoon 
and  into  the  late  evening, 
however,  Europeans  and 
Africans  totally  dominate 
almost  every  frequency. 
Not  until  sunrise  in  Europe 
does  the  congestion  begin 
to  ease,  and  some  low- 
power  Latins  can  be  heard 
prior  to  dawn  stateside. 
Australian  outlets  on  6140 
and  6150  kHz  are  best 
heard  around  1000  to  1200 


GMT. 

41m  (7100-7300  kHz) 

This  band  is  assigned  to 
broadcasters  based  in 
regions  I  and  111  only,  and 
international  broadcasters 
are  not  supposed  to  beam 
programs  to  the  western 
hemisphere.  Unfortunate- 
ly, many  do,  and  the  en- 
tourage is  led  by  Radio 
Moscow,  with  as  many  as 
six  frequencies'ln  parallel 
operation.  Unfortunately, 
the  Novice,  restricted  to 
71 00-71 50  kHz,  has  to  bear 
the  brunt  of  the  in- 
terference with  Moscow  on 
7105  and  the  Tirana  relay 
of  Radio  Peking  on  7120 
*kHz  leading  the  way.  Out- 
of-band  operation  is 
notable  here,  especially 
with  multi-language  pro- 
gramming of  Tirana  on 
7065,  heard  as  early  as  1900 
GMT,  and  the  British 
Broadcasting  Corporation 
during  the  late  afternoon 
on  7075  kHz.  One  of  the 
more  interesting  stations 
noted  on  41m  is  Radio 
Pakistan  on  7095  kHz, 
noted  with  good  signals  on 
an  English  language  trans- 
mission to  Europe  at 
2100-2145  GMT.  West 
coast  DXers  will  also  hear 
the  Asiatic  Russians, 
Chinese,  and  Manilans  on 
7225  kHz  before  dawn 
around  1000-1100  GMT. 

31m  (9500-9775  kHz) 
This  is  the  first  of  the  in- 
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Colorful  verification  cards  can  be  obtained  from  most  of  the  shortwave  broadcasting  sta- 
tions. Note  the  self-prepared  card  in  the  lower  right-hand  corner.  That  was  for  a  reception 
report  of  Radio  Swan  on  6000  kHz  in  1 960,  a  front  for  the  CIA  operation  on  Swan  Island 
prior  to  the  Bay  of  Pigs  fiasco. 


ternational  bands  that  has 
something  audible  on  it  24 
hours  a  day.  At  sunrise, 
Chinese  and  Australian 
broadcasters  dominate 
flook  for  Radio  Australia 
1100-1300  GMT  on  9580 
kHz),  but,  by  late  morning, 
high  noise  levels  preclude 
hearing  most  signals  ex- 
cepting those  from  Cuba, 
Haiti  (on  9770  kHz),  and 
HCJB  in  Ecuador.  Euro- 
peans and  Africans  fade  in 
by  midafternoon  and  peak 
during  the  dinner  hour  on 
the  east  coast.  Tuning 
signals,  which  are 
characteristic  melodies 
unique  to  each  broad- 
caster and  precede  the 
opening  of  transmission, 
can  be  heard  every  half- 
hour.  By  midnight,  all  that 
will  be  left  are  some  of  the 
western  hemisphere  broad- 
casters, except,  if  condi- 
tions are  right,  VLW9, 
Perth,  may  be  logged  on 
9610  kHz  in  a  transmission 
beamed  to  the  South 
Pacific.  On  the  west  coast, 
the  regional  and  general 
service  broadcasts  from 
japan  and  China  can  also 
be  heard. 


25m  (11700-11975  kHz) 

This  is  another  mainstay, 
with  the  band  center 
loaded  with  the  European 
and  African  powers.  Morn- 
ing openings  to  the  Far  East 
and  Oceania  will  usually 
turn  up  numerous  Soviet 
and  Chinese  regional  ser- 
vices found  above  and 
below  the  nominal  band 
edges.  Now,  the  afternoon 
and  early  evenings  are  best 
for  Europe  and  Africa,  but, 
with  the  move  into  cycle 
21 ,  this  band  should  remain 
open  later  and  later  into 
the  night.  After  0300  or 
0400,  look  for  the  south  sea 
music  of  Tahiti  in  French 
on  11825  kHz  and  for  New 
Zealand  on  11705  kHz.  The 
relatively  low-power 
Brazilians  populate  this 
band  and  can  be  heard  best 
after  0000  GMT  on  11785, 
11805,  11865,  and  11915 
kHz,  as  well  as  elsewhere. 

79m  (15100-15400  kHz) 

During  the  summer,  this 
band  can  stay  open  all  day, 
with  Europeans  in  the 
morning  and  Asia/Oceania 
in  the  late  evening  into  the 
night.    Tahiti's    second 


outlet  on  15170  often  is 
better  than  the  parallel 
outlet  on  11825  kHz. 
Peking  can  be  found  on 
15030,  15045,  15060, 
15070,  and  15080  kHz,  and, 
usually  1 5060  or  1  5080  kHz 
has  an  English-to-North 
America  beam  repeating 
each  hour  for  four  or  five 
hours  commencing  at  0000 
or  0100  GMT.  Japan  beams- 
English  to  North  America's 
east  coast  at  2345-0045 
GMT  on  15270,  15300,  or 
1 5445  kHz.  During  the  mid 
die  of  the  day,  as  a  con- 
trast, only  the  major  coun- 
tries are  heard>  with  Cuba 
and  HCJB,  Ecuador, 
predominant. 

76m  (17700-17900  kHz) 

This  band,  at  the  min- 
imum between  sunspot 
cycles  20  and  21,  was  very 
uninteresting,  but  is  now 
open  into  the  late  evening. 
Europeans  and  Africans 
(notably  Cairo)  can  be 
heard  in  the  late  morning. 
HCJB's  programming  to 
Europe  can  be  heard  dur- 
ing the  afternoon.  Radio 
Australia's  North  America 
beam  at  01 00-0300  GMT  on 


17795  kHz  and  Japan 
(17825,  2345-0045  GMT) 
are  audible  during  the 
evening. 

13m  (21450-21750  kHz) 

Another  daytime  band 
with  only  the  superpowers 
such  as  the  British  Broad- 
casting Corporation,  Radio 
Cairo,  and  the  Voice  of 
America,  this  makes  for 
another  dull  band  from  a 
DXer's  point  of  view.  This 
band  should  become  quite 
active  as  cycle  21  peaks 
around  1980-81,  as 
forecasts  indicate  the  adja- 
cent 15  meter  amateur 
band  will  be  the  mainstay 
for  DXers. 

11m  (25600-26100  kHz) 

Until  late  1977,  this  band 
was  just  plain  dead,  but 
cycle  21  should  bring  it  to 
life  as  a  daytime-only  pro- 
position. One  of  the  first 
occupants  was  the  Israel 
Broadcasting  Authority, 
running  1400-1630  on 
25605  kHz  in  Russian,  Yid- 
dish, and  Georgian.  Due  to 
the  seasonal-variations  of 
the  MUF,  11m  will  be 
best  during  the  summer 
months. 

Information  Sources 

There  are  more  than  20 
nonprofit  clubs  in  North 
America  publishing 
monthly  bulletins  packed 
with  information  on 
members'  loggings  of  up- 
to-date  frequency  and  time 
changes,  new  "voices"  on 
the'air,  and  tips  on  improv- 
ing your  DX  listening  post. 
Some  clubs  specialize  in  a 
particular  aspect  of  DXing, 
whereas  others  cover  a 
broad  range  of  interests. 

Most  clubs  are  members 
of  the  Association  of  North 
American  Radio  Clubs 
(ANARC).  In  addition  to  be- 
ing a  unified  voice  for 
publicity  of  the  hobby, 
ANARC  has  a  number  of 
committees:  frequency 
recommendation  (to  ad- 
vise on  clear  frequencies 
for  North  America-beamed 
broadcasts);  technical  (to 
encourage  receiver  manu- 
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facturers  to  install  SWL- 
oriented  features);  and  a 
representative  to  the  FCC 
Broadcasting  Service 
Working  Group  working  on 
the  WARC  1979  proposals. 

ANARC  offers  a  current 
list  of  all  ANARC  members, 
free  upon  receipt  of  a  no, 
10  self-addressed  stamped 
envelope  with  28<f  postage 
affixed.  The  data  sheets 
detail  the  main  interests 
and  publications  of  each 
club,  the  cost  of  member- 
ship, and  a  sample  bulletin. 
When  you  write  ANARC, 
557  North  Madison  Ave., 
Pasadena  CA  91101,  re- 
questing the  list  and 
enclosing  the  SASE,  tell 
them  73  sent  you. 

Whereas  a  club  bulletin 
is  essential  for  current  in- 
formation on  changing 
broadcasting  schedules, 
other,  more  static,  informa- 
tion must  be  obtained 
elsewhere.  One  such 
source  is  the  annual  World 
Radio  TV  Handbook 
available  through  Gilfer 
Associates,  Box  239,  Park 
Ridge  NJ  07656.  All  kinds 
of  data  — addresses,  per- 
sonnel, master  schedules, 
tuning  signals,  and 
more  — are  included.  As 
the  Callbook  is  the  author- 
ity for  radio  amateurs,  so  is 
the  WRTH  the  book  for 
shortwave  broadcast  lis- 
tening. 

Another  source  of  DX 
tips  is  through  the  "DX 
shows"  aired  by  a  number 
of  different  broadcasters. 
The  WRTH  has  a  master  list 
of  those,  and  the  club 
bulletins  keep  you  up  to 
date  on  changes  in  the 
airing  of  them.  There  are 
some  excellent  "DX 
shows"  produced  by  Radio 
Australia,  Radio  RSA 
{South  Africa],  Radio 
Sweden,  and  Radio 
Nederland. 

Reception     Reports    and 
Verifications 

Just  as  the  radio 
amateurs  on  the  HF  bands 
exchange  QSL  cards  to 
"prove"  or  "confirm"  a 
QSO,    so    do    SWLs   write 


reception  reports  to  broad- 
casters to  elicit  a  verifica- 
tion card. 

The  data  in  the  ham  QSL 
and  SWL  report  is  much 
the  same  — date,  time  in 
GMT,  and  frequency  — but 
the  SWL  report  has  an 
added  description  of  the 
program  content  which 
should  normally  be  30 
minutes  long  as  a 
minimum.  In  addition,  a 
few  sentences  on  signal 
quality  and  interference 
are  in  order,  unlike  the  RST 
format  used  by  hams. 

If  the  report  can  be 
verified  against  the  pro- 
gram logs,  the  writer  can 
usually  expect  a  verifica- 
tion card  in  the  return  mail. 
A  few  stations  stili  send  let- 
ters, and  a  few  others  — 
notably  Canada— no 
longer  send  QSLs. 

Some  stations  depend 
upon  a  technical  mon- 
itoring staff,  which  is  de- 
rived from  those  listeners' 
reports  showing  the  most 
value  and  a  consistency  in 
reporting.  Radio  RSA  and 
Radio  Japan  are  two  such 
examples,  each  main- 
taining a  network  of 
monitors  to  whom  they 
provide  advance  news  on 
schedule  changes,  special 
newsletters  with  some  "in- 
side" information,  and 
reimbursement  for  post- 
age. 

By  the  way,  unlike  the 
radio  amateurs'  QSL 
bureaus,  SWLs  have  no 
such  clearinghouse  and 
reports  must  be  sent  di- 
rectly to  the  stations. 
Return  postage  is  often  not 
required  by  the  larger 
governmental  outlets,  but 
the  smaller  stations  do  re- 
quire International  Reply 
Coupons  or  mint  stamps. 
When  in  doubt,  always 
send  return  postage  of 
some  sort. 

Accessories 

If  you  have  one  of  the 
new  digital  readout 
receivers  or  something  like 
the  very  popular  Drake 
SPR-4  receiver,  you  may 
not  be  interested  in  adding 


anything  to  your  shack. 
However,  if  you  are  using 
one  of  the  older 
receivers—  Hammarlund, 
Hallicrafters,  and  National 
used  to  dominate  the 
market  in  the  1940s,  1950s, 
and  1960s  — there  are  a 
number  of  devices  to 
facilitate  DXing. 

A  must  is  to  be  able  to 
tell  what  frequency  you 
are  tuned  to.  The  add-on 
100  kHz  calibrator  is 
almost  passe  now,  as  there 
are  a  number  of  manufac- 
turers marketing  cali- 
brators that  put  out 
markers  down  to  every  5 
kHz  for  less  than  $40. 

A  calibrator  is  used  to 
set  up  a  reference  marker 
on  a  0-100  bandspread  dial 
where,  for  example,  10 
MHz  is  set  to  equal  100.  On 
a  sheet  of  graph  paper, 
mark  the  x-axis  with  the  fre- 
quencies of  9.5,  9.6,  9.7, 
9.8,9.9,  and  10  MHz.  Mark 
the  y-axis  with  0, 10,  20  . .  . 
90,  100.  The  calibrator  will- 
give  precise  markers  at, 
say,  25  kHz  as  the  band- 
spread  dial  is  turned  from 
100  to  0.  Plot  the  points 
and  connect  them  for  a 
visual  graph  of  the  31  « 
meter  band.  See  Fig.  2. 

When  tuning  the  band  in 
the  future,  just  set  the  top 
end  to  have  10  MHz  coin- 
cide with  the  bandspread" 
dial  at  100.  The  graph  will 
get  you  into  the  ball  park 
and  the  5  kHz  markers  will 
enable  you  to  fine  tune  any 
frequency  by  counting 
markers  from  the  nearest 
25  kHz  point. 

In  a  similar  manner, 
other  graphs  can  be  made 
up  for  any  band  desired,  It 
doesn't  take  long.  Use  10  x 
10  log  paper  to  make  inter- 
polation easy. 

An  alternative  to  this  is 
to  add  digital  frequency 
readout.  It  is  more  expen- 
sive and,  to  date,  there 
hasn't  been  much  avail- 
able unless  you  build  your 
own  from  scratch.  Digital 
frequency  readout  is  really 
nothing  more  than  a  fre- 
quency counter  with  the 
added   ability   to  offset  a 


receiver's  intermediate  fre- 
quency. 

For  example,  if  the  i-f  is 
455  kHz  and  you  are  tuned 
to  a  broadcast  station  on 
1000  kHz,  the  counter  will 
normally  display  1455  kHz. 
If  the  counter  has  five 
digits  to  the  left  of  the 
decimal  point,  the  offset 
has  to  be  99545.  When 
1455  is  added  to  the  99545, 
the  counter  with  an  offset 
calculates  101000.  Given  a 
five-digit  display,  the  sixth 
digit  (the  "1")  will  be  lost 
and  the  proper  frequen- 
cy—1000  kHz  — will  be  dis- 
played. 

The  problem  is  that 
counters  which  have  the 
ability  to  load  in  any  offset 
are  rare  and  expensive.  The 
breakthrough  on  the  cost 
front  may  have  been  made, 
however.  David  L.  Mattis 
describes  a  "Digital  Fre- 
quency Readout  for  Short- 
wave Receivers"  in  the 
February,  1977,  Popular 
Electronics;  a  kit  of  parts  is 
available  for  $110. 

As  calculators  have 
dropped  in  price"  over  the 
recent  years,  I  am  sure  that 
technology  will  soon  lower 
.these  prices  as  well. 

Another  useful  ac- 
cessory is  the  active  audio 
filter.  One  of  the  best  ones 
Jot  shortwave  listening  is 
the  Autek  Research  (Box 
5127E,  Sherman  Oaks  CA 
91403)  QF-1,  which  has  a 
variety  of  controls  for 
selectivity  and  heterodyne 
rejectfbn.  The  problem 
with  many  of  the  other 
filters  commercially  pro- 
duced is  that  they  are 
designed  for  CW  only  and 
cannot  be  adjusted  to  op- 
timize AM  reception. 

Properly  adjusted,  an 
audio  filter  can  make  a 
poor  or  mediocre  receiver 
"sparkle"  in  heavy  in- 
terference conditions. 
Most  filters  are  outboard 
and  can  be  moved  from 
receiver  to  receiver;  con- 
nection is  through  a  head- 
phone plug  into  the 
receiver,  and  the  speaker 
or  headphones  are  plugged 
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into  the  audio  filter. 

For  the  shortwave  lis- 
tener trying  to  listen  to 
broadcasts  on  75  or  41 
meters,  or  for  the  radio 
amateur  trying  to  copy  CW 
or  SSB  through  the  broad- 
casters, a  good  audio  filter 
can  do  the  trick.  I  can 
either  notch  out  a  CW 
heterodyne  or  roll  off  the 
tonal  response  to  diminish 
SSB  splatter  when  listening 
to  the  broadcaster;  as  a 
Novice,  I  tightened  up  the 
filter's  bandpass  and  fre- 
quently worked  within  1 
kHz  of  the  broadcaster's 
carrier  frequency. 

Don't  forget  that  most 
receivers  offer  a  400  Hz 
CW  filter,  but  a  decent  ac- 
tive audio  filter  can  cut 
that  bandpass  down  to  80 
or  100  Hz,  and  that  makes 
a  big  difference.  There  is 
one  company  on  the  west 
coast  that  offers  a  filter  for 
Drake  receivers,  replacing 
the  400  Hz  filter  with  one 
at  125  Hz,  but  that  has  to 
be  wired  in  and  costs  about 
$125.  It's  good  for  the  CW 
DXer,  but  not  so  good  for 
the  broadcast  listener,  so 
pick  and  choose  carefully. 

Another  interesting  de- 
vice is  the  panadaptor.  Un- 
fortunately, commercial 
units  manufactured  today 
are  very  costly,  but  there 
are  still  a  number  of  the 
Heath  SB-620  pieces 
around  for  about  $100  to 
$125. 

The  panadaptor  visually 
displays,  on  a  cathode  ray 
tube  (CRT),  the  receiver's 
if  bandpass.  Depending 
upon  the  settings,  the 
SB-620  displays  as  little  as 
6kHz(±3  kHz)  or  as  much 
as  100  kHz  (±50  kHz), 
centered  on  the  i-f.  Adja- 
cent frequencies,  occupied 
or  empty,  are  readily  seen, 
and  the  culprit  causing  the 
adjacent  channel  splatter 
cannot  hide  from  view. 
With  a  5  or  10  kHz 
calibrator,  fairly  precise 
frequency  measuring  can 
be  done  by  displaying  pips 
on  the  CRT  and  calibrating 
the  baseline  through  the 
setting  of  the  panadaptor 


controls. 

If  you  pick  up  one  of  the 
SB  620s,  try  to  get  the  extra 
coils  that  came  with  the 
unit.  Heath  provided  a 
number  of  wiring  options 
depending  upon  the  re- 
ceiver i-f.  The  Heath  gear 
of  the  SB-series  was  set  up 
on  3395  kHz,  but  it  could 
be  wired  for  anything  from 
455  kHz  to  5200  kHz. 

Another  useful  trick  is  to 
add  a  tape  recorder  jack  to 
the  receiver.  The  easiest 
way  to  do  this  is  to  mount  a 
phone  jack  on  the  rear 
apron  of  the  receiver  and 
route  lightweight  shielded 
cable  (such  as  is  used  in 
turntable  arms)  over  to  the 
volume  control.  Solder  the 
shield  to  the  end  lug  that  is 
grounded,  and  solder  the 
center  conductor  to  the  op- 
posing end  lug. 

If  you've  done  the  job 
properly,  the  taping  level 
will  be  independent  of  the 
volume  control  setting. 
This  exercise  is  useful 
when  you  want  to  tape 
something  without  lis- 
tening to  it  live.  An  auto- 
level-control  cassette  tape 
recorder  works  quite  nicely 
in  this  capacity. 

As  an  aside,  I  use  an  ALC 
cassette  tape  recorder 
when  CW  DXing.  I  don't 
have  to  worry  about  level 
settings,  and,  if  I  miss  a  call 
or  want  to  check  on  an 
unusual  spelling  of  a  name, 
I'll  have  it  on  tape  to 
check. 

For  longer  taping  jobs, 
consider  putting  a  reel-to- 
reel  tape  recorder  on  a 
timer  when  you  are  out  of 
the  shack.  You  can  turn  the 
receiver  volume  down,  and 
your  wife  won't  even  know 
that  something's  running. 
The  tape  can  be  replayed 
at  your  leisure. 

If  you  have  a  tape  with  a 
poor  signal  due  to  in- 
terference and  hetero- 
dynes, just  replay  the  tape 
through  your  Autek 
QF-1  or  other  audio  filter 
until  you  find  a  setting  that 
does  the  trick.  Don't  have 
an  audio  filter?  Replay  the 
tape  through  your  house- 


hold stereo  system  and  ad- 
just the  bass,  treble,  and 
"cut"  controls  until  you 
find  a  setting  that  cleans  it 
up  for  you. 

Antenna  tuners  are 
another  useful  tool  for  the 
serious  DXer.  You  can  roll 
your  own  or  look  at  Cilfer's 
catalog.  A  couple  of  365  pF 
variables,  a  coil  tapped  at 
intervals,  and  a  rotary 
switch  are  enough  to  make 
up  a  simple  tuner. 

If  you  have  an  antenna 
tuner  for  your  ham  band 
work,  you  will  probably 
find  that  your  unit  will 
have  enough  latitude  to 
resonate  your  antenna  on 
the  adjacent  broadcast 
bands.  Just  peak  it  for  max- 
imum S-meter  deflection 
on  the  receiver. 

Antennas 

What  can  be  said  on  this 
topic  that  hasn't  already 
appeared  in  73  or  in  the 
books  distributed  by  73? 
One  premise  says,  "Put  up 
antennas  resonant  to  each 
band  you  want  to  listen 
to."  That's  a  lot  of  hard 
work,  and  I  suggest  some- 
thing a  lot  easier. 

Receiving  antennas  are  a 
lot  more  forgiving  than 
transmitting  antennas,  and 
I  just  try  to  put  up  as  long  a 
wire  as  possible.  I  like  to 
get  up  something  at  least" 
100  feet  long  and  then  tune 
it  as  needed— the  higher, 
the  better,  and  don't  worry 
about  the  twists  and  bends 
around  trees.  If  you  have 
an  option,  run  the  bulk  of 
the  antenna  perpendicular 
to  the  adjacent  power  lines 
to  minimize  noise  pickup. 

As  always,  don't  cross 
under  or  over  power  lines 
and  don't  attach  the  end  to 
a  power  pole.  Even  though 
you  are  dealing  with  a 
receiving  antenna,  the 
same  safety  rules  apply. 

Can't  put  up  a  long  wire? 
Mount  a  steel  102"  CB 
whip  on  the  roof,  and  feed 
the  receiver  through  RG- 
58/U  and  an  antenna  tuner. 
A  vertical  up  high,  free  of 
the  ground  clutter,  can  be 
a    respectable    antenna, 


although  verticals  are 
usually  more  susceptible 
to  local  electrical  noise. 

Obviously,  if  you  are  ac- 
tive on  the  ham  bands  of 
160-10  meters,  just  make 
use  of  the  antennas  you 
have  up  now.  You'll  find 
that  you'll  still  be  able  to 
take  advantage  of  the  ham 
band  antenna's  features. 
For  example,  the  15  and  20 
meter  segments  of  a  tri- 
bander  beam  will  still  ex- 
hibit directional  effects  on 
25  through  13  meters. 

In  Closing 

The  shortwave  broad- 
cast bands  offer  some  in- 
teresting challenges  for  the 
DXer.  Most  broadcasters 
run  higher  power  than 
most  DX  stations,  and 
listening  to  of  some  "flag- 
ship" stations  can  give  an 
indication  of  propagation 
conditions  in  the  adjacent 
amateur  bands. 

If  you  have  a  regular 
schedule  with  friends  in  a 
far  distant  land,  listen  to 
the  news  broadcasts  by 
that  country's'  "voice"  and 
you'll  have  more  in- 
teresting QSOs  through 
your  knowledge  of  their  en- 
vironment. 

If  you  travel  overseas, 
most  stations,  welcome 
visits  from  their  listeners. 
You  probably  will  strike  up 
a  dual  friendship  as  a 
listener  and  an  amateur,  as 
no  doubt  you  will  find  a 
number  of  licensed  ama- 
teurs at  the  larger  stations 
you  visit. 

Frankly,  citizens  of  the 
United  States  are  spoiled 
by  an  extensive  array  and 
variety  of  AM,  FM,  and  TV 
stations  on  the  domestic 
bands.  Elsewhere  in  the 
world,  there  are  some  vast 
areas  not  served  by  any 
particular  domestic  ser- 
vice, and  shortwave  broad- 
casting provides  much- 
wanted  information  for 
those  "armchair  travelers" 
in  remote  areas. 

The  world  is  at  the  end 
of  your  antenna  — just  tune 
it  in!  You'll  be  a  more  in- 
teresting person  for  it  ■ 
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WITH  COMPETITIVE  PRICES  GOING  SKY-HIGH 
THEYAESUFT-101  SERIES  IS  STILL  YOUR  BEST  BUY! 


FT-101E 


FT-101EE 


FT101EX 


Top  of  the  series,  the  FT-101E  has 
everything — RF  speech  processor,  AC 
and  DC  operation,  plug-in  PC  boards  for 
easy  servicing — nothing  has  been  omit- 
ted for  excellent  160-10  meter  perfor- 
mance. 


Just  one  step  down  is  the  FT-1 01 EE 
identical  in  every  respect — but  less  the 
RF  speech  processor — an  item  many 
hams  can  live  without,  thus  saving  a  few 
dollars. 


The  FT-101EX  is  the  same  basic  unit, 
less  DC/DC  converter,  160M,  WWV, 
and  three  of  four  10  meter  crystals  and 
the  RF  speech  processor.  Many  hams 
do  not  need  these  features  and  would 
just  as  soon  save  the  money.  All  access- 
ories may  be  added  later  and  the  "EX" 
can  then  become  an  "E". 


Amateur  radio's  first  all  plug-in  PC  board  transceiver,  the  FT-1 01  series  has  a  long  pedigree  of 
success  dating  back  to  the  FT-1 01  and  FT-1 01 B.  More  than  a  quarter  million  are  in  use  all  over 
the  world!  Refinements  have  been  added  over  the  years  to  update  the  equipment  and  we 
believe  it  is  the  most  thoroughly  satisfactory  and  trouble-free  transceiver  money  can  buy. 
Compare  price  and  features  with  any  "Brand  X"  and  you'll  choose  Yaesu! 


The  radio. 
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YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave.,  Paramount,  CA  90723  (213)  6334007 
YAESU  ELECTRONICS  CORP.,  Eastern  Service  Ctr.,  613  Redna  let.,  Cincinnati,  OH  45215 


E.  P.  Rolek  K9SOG/8 
1595  Etta  Kabie  Drive 
Dayton  OH  45432 


The  Mobile  Dream  Machine 

—  Kenwood,  Drake, 
Larsen .  .  .  and  Ford 


After  purchasing  a  long- 
awaited  Kenwood  TR- 
7400A,  Drake  tone  encoder 
microphone,  and  5/8-wave- 
length  Larsen  magnetic- 
mount  antenna,  1  decided 
to  put  my  dream  equip- 
ment into  the  family's  1972 
Ford  station  wagon.  The  in- 
stallation of  this  equip- 
ment was  a  nightmare  for 
me,  not  because  it  was  im- 
possible, but  because  my 
profession  deals  with  man- 
machine  interaction  and  I 
had  some  rather  stringent 
objectives: 

1.  Operation  had  to  be 
convenient  and  safe 
whether  I  was  driving  the 
car  or  riding  as  a  passenger 
in  the  front  seat. 

2.  The  wiring  for  the  tone 
encoder  had  to  be  via  the 
microphone  jack  rather 
than  the  accessory  tone 
jack  on  the  side  of  the 
7400. 

3.  Coax  had  to  be  routed 
to  the  antenna  with  as  little 
damage  to  the  car  as  possi- 
ble. 

4.  The  mount  and  coax 
had  to  be  secure  and  blend 
with  the  color  of  the  car  in 
order  to  please  the  XYL. 


5.  Scratching  of  the  7400's 
cabinet,  side  rails,  and  heat 
sink,  due  to  insertion  into 
the  mobile  mount,  had  to 
be  minimized. 

In  order  to  enable  easy 
installation  and  removal  of 
the  rig  from  the  car,  I 
decided  to  use  a  master 
connector  panel.  This  is 
nothing  more  than  a  piece 
of  sheet  metal  with  all  the 
necessary  connectors  on  it 
for  making  connections  to 
the  rig.  The  panel  is 
mounted  close  to  the  rear 
of  the  rig  so  that  only  short 
cables  are  necessary.  Note 
that  all  connectors 
mounted  on  this  panel 
must  be  insulated  from 
ground  and  each  other  in 
order  to  avoid  ground  loop 
problems  which,  for  me,  ini- 
tially appeared  as  alter- 
nator whine,  ignition  noise, 
etc.  The  only  connection  of 
the  transceiver  to  ground 
should  be  via  the  negative 
power  lead  at  the  battery 
terminal  and  the  coax 
braid  at  the  antenna 
mount. 

In  order  to  be  able  to  use 
the  rig  from  anywhere  in 
the  front  seat,  I  decided  to 
mount  it  under  the  dash,  in 


the  center  above  the 
transmission  hump.-  This, 
tends  to  minimize  spotting 
by  thieves,  but  it's  still  best 
not  to  leave  a  rig  in  a  car 
unattended.  To  further 
ease  operation,  I  decided 
to  run  an  extension 
microphone  cable  to  the"" 
left  side  of  the  dash  from 
the  master  connector  pan- 
el so  that  the  driver  could 
use  the  microphone  w-ith- 
his  left  hand  and  steer  with 
the  right  hand.  For  right- 
handed  drivers,  this  is 
safer,  particularly  when 
engaged  in  city  driving 
with  many  turns  and  fre- 
quent use  of  turn  signals. 

By  switching  the  micro- 
phone from  the  leftside  of 
the  car  to  the  center, 
anybody  in  the  front  seat 
can  use  the  rig.  A 
microphone  holding  clip  is 
present  in  both  locations. 
Also  at  the  center  of  the 
dash  on  the  master  connec- 
tor panel,  where  the 
microphone  cable  plugs  in 
from  the  7400,  is  a  coax 
connector  and  Jones  con- 
nector to  allow  easy 
hookup  of  the  antenna  and 
power    leads. 


This  scheme,  used  with 
some  flexible  RG-8/U  coax 
(Columbia  number  1198, 
Superflex)  gets  the  coax 
over  to  the! ^antenna  con- 
nector with  no  large  bends. 
The  antenna  connector,  on 
the  master  connector  pan- 
el, is  mounted  with  plastic 
washers  to  insulate  it  from 
ground. 

It  was  immediately  ob- 
served that  the  cable  for 
the  microphone  had  a  large 
loop  where  it  entered  the 
front  panel  of  the  7400;  it 
looked  bad  and  invited 
abu5e.  A  90  degree  bend 
would  solve  the  problem, 
only  they  don't  exist.  So  l 
made  one!  It  was  neces- 
sary to  use  two  connectors 
to  make  the  bend,  but  it 
really  improved  the  ap- 
pearance. 

For  the  ultimate  in  ap- 
pearance, I  decided  that  the 
power  to  and  output  from 
the  tone  encoder  micro- 
phone should  be  routed  via 
the  7400's  front  panel  con- 
nector, not  the  tone  pad 
jack  on  the  side.  It  sounded 
simple.  However,  on-the- 
air  reports  said  it  was  just 
about  impossible.  One  fel- 
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low  said  a  local  shop  was 
doing  it  for  $25.  I  looked  at 
the  photos  in  the  owner's 
manual  and  could  under- 
stand why.  A  phone  call  to 
Kenwood  got  me  the  scoop 
from  a  very  courteous 
gentleman.  My  suspicions 
were  confirmed  — it  can  be 
done,  but  it  takes  time  (a 
full  2  hours  from  plugging 
in  the  soldering  iron  to  on- 
the-air  use)  and  caution. 

In  addition  to  getting  all 
the  tools  out,  one  would 
be  wise  to  secure  a  magni- 
fying glass,  an  X-acto™ 
knife,  flashlight  or  high- 
intensity  lamp,  and  jewel- 
er's screwdrivers.  Use  these 
as  needed.  The  project 
should  start  with  a  prayer;  I 
don't  think  I  could  have 
done  it  otherwise.  The 
following  are  the  steps 
used,  but  they  can  be  per- 
formed in  any  order;  what- 
ever order  agrees  with  you 
is  fine  if  it  works.  Placing 
the  unit  on  a  soft  towel  and 
using  muffin  tins  for  the 
parts  is  recommended. 

1.  Note  all  knob  positions, 
preferably  fully  clockwise 
or  counterclockwise,  and 
then  loosen  setscrews  and 
remove  the  knobs.  The 
megacycle  "lever"  pulls 
off,  since  it  has  no  setscrew. 

2.  Remove  the  screws  for 
the  bottom  shell  of  the 
cabinet  and  remove  the 
shell.  Repeat  for  the  top 
shell  but  be  careful  of  the 
speaker  leads.  Disconnect 
the  speaker  leads  on  the 
circuit  board  [white  lead 
goes  to  "SP"  and  black 
lead  to  "E"). 

3.  Remove  the  rubber 
spacer  pad  from  above  the 
frequency  display  and  the 
foam  from  above  the  tone 
squelch  LED. 

4.  Remove  the  four  screws 
around  the  perimeter  of 


the  front  panel  and,  being 
careful  not  to  scratch  the 
plastic  which  will  come 
loose  from  the  frequency 
display  window,  remove 
the  front  panel. 

5.  Remove  the  six  LED  fre- 
quency display  digits  by 
unplugging  them  in  order; 
they  are  not  identical. 

6.  Unfasten  the  subas- 
semblies for  the  tone 
squelch  LED,  the  "on-air" 
LED,  and  the  ±600  kHz 
offset  LED,  and  store  them 
out  of  the  way. 

7.  Unfasten  the  dual  pots 
used  for  the  volume  and 
squelch  and  store  them  out 
of  the  way. 

8.  Remove  the  four  screws 
used  to  hold  the  PC  board 
for  the  frequency  display 
to  the  frame.  Set  it  out  of 
the  way  as  best  you  can. 

9.  Depending  upon  your 
dexterity,  approach  the  mi- 
crophone connector  from 
either  above  or  below  with 
the  X-acto  knife.  Use  the 
knife  to  cut  the  ground 
lead  away  from  pin  4  and 
make  sure  there  is  no 
chance  of  it  touching  the 
other  pins.  Use  a  piece  of 
small-gauge  insulated  wire 
and  solder  one  end  to  pin  4. 
If  your  soldering  iron  is  too 
large,  wrap  a  length  of  bare 
12-gauge  wire  around  the 
tip  and  extend  it  out  about 
one  inch,  parallel  to  the 
original  tip.  This  will  be  a 
good  "tip  extension."  Run 
the  lead  upward  from  the 
connector  to  the  top  side 
and  route  it  along  the  left 
portion  of  the  rig. 

10.  Locate  a  point  labeled 
"T10"  on  the  front  edge  of 
the  TX  unit  board  labeled 
X56-1 230-10.  Connect  one 
end  of  a  1/4-  or  1/2-Watt, 
470-Ohm  resistor  to  the 
point  labeled  T10  with  a 
lead  as  short  as  possible. 
The  resistor  should  rest 
against  the  metal  shield 
with  the  other  lead  facing 


Fig.  2. 


the  left  side  of  the  cabinet. 

11.  Slide  a  piece  of  tubing 
about  two  inches  long  over 
the  wire  going  tothe  micro- 
phone connector.  The  tub- 
ing should  be  large  enough 
to  fit  over  the  resistor,  Con- 
nect the  other  end  of  the 
wire  to  the  resistor  lead, 
keeping  it  as  short  as  possi- 
ble. After  soldering  the 
lead  to  the  resistor,  slide 
the  tubing  over  the  resistor. 

12.  Reassemble  the  cabi- 
net and  subassemblies  in 
reverse  order. 

13.  Modify  the  Kenwood 
microphone  supplied  with 
the  rig  and  any  other 
microphones  you  plan  to 
use  to  ensure  that  they- do. 
not  have  a  lead  which 
grounds  pin  4.  This  pin  has 
the  supply  voltage  for  the 
tone  encoder  when  the  rig 
is  in  transmit.  Although 
the  470-Ohm  resistor  will 
limit  the  current,  this  iss 
undesirable  and  could 
cause  problems.  Use  pin  3 
for  the  shield  and  PTT 
grounds. 

14.  Adjust  the  encoder 
output  level,  if  needed, 
which    is    done   via    a    pot 
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inside         the         Drake 
microphone. 

Routing  the  coax  to  the 
roof  can  be  done  in  more 
than  one  way  — via  door 
openings  or  around  win- 
dows. But  these  methods 
are  susceptible  to  water 
leaks,  pinched  cable,  and 
untidy  installation.  In- 
vestigation showed  that 
the  mounting  posts  for  the 
luggage  rack  were  hollow. 
Hence,  the  coax  was 
routed  under  the  carpet 
and  up  the  side  pillar  to  the 
roof.  A  hole  was  drilled 
through  the  roof  after 
removing  the  post  for  the 
luggage  rack.  An  SO-239 
fitting  was  mounted  in  the 
post,  and  this  allowed  easy 
attachment  of  coax  for  the 
magnetic-mount-antenna. 
The  fitting  was  of  the  type 
which  uses  two  nuts  on  the 
shell  to  mount  it  in  a  single 

""hole  rather  than  the  type 
needing  four  mounting 
screws.  The  connector  and 
hole  through  the  roof  were 

^sealed  with  silicone  sealer 
to  guard  against  water 
leakage  and  chafing  of  the 
cable.  A  plastic  cap  covers 

SECOND    CONNECTOR 
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DISCARD   PINS,  SPACER, 
AND   KNURLED  RING 


CABLE    CLAMP  SAWED  OFF  AND 
FILED   SMOOTH 


"-DRUL    l/4m    HOLE  !N  OUTER 
SHELL  AND  REMOVE   BURRS 


I.  CLAMP  TOGETHER   AND    SOLDER 

Z.  CONNECT    CABLE 

3. FILL  WITH   SILICON  RUBBER 


Fig.  3.  Ensure  that  there  is  a  cable  sheath,  or  add  spaghet- 
ti, where  the  wires  pass  through  the  soldered  junction.  This 
will  prevent  chafing. 
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the  connector  when  it's  not 
in  use.  I  had  to  prune  the 
coax  to  get  the  swr  to  an 
acceptable  level.  A  large 
rubber  boot  for  a  battery 
clamp  was  used  to  protect 
the  PL-259  against  rain  and 
snow. 

In  order  to  make  the 
antenna  more  pleasant,  if 
that  can  ever  be  done  for 
an  XYL,  it  was  decided  to 
cover  the  magnetic  mount 
with  plastic  tape  which 
roughly  matched  the  color 


of  the  car.  A  coat  of  clear 
lacquer  spray  was  applied 
over  the  tape.  Magnets 
were  taped  to  the  coax  to 
minimize  its  movement 
along  the  roof,  which 
could  scuff  the  paint.  The 
XYL,  being  extremely  con- 
siderate, agreed  that  the  in- 
stallation was  perfectly  ac- 
ceptable—as long  as  the 
final  approval  could  be 
handled  over  dinner  at  a 
nice  restaurant. 

As  far  as  the  problem  of 


the  mobile  mount  scratch- 
ing the  rails,  cabinet,  and 
heat  sink,  I  could  find  no 
solution  other  than  to  put 
plastic  tape  on  the  cabinet. 
This  is  the  only  flaw  I  have 
found  with  the  7400,and  it 
was  quite  unexpected  con- 
sidering my  favorable  ex- 
periences with  my  TS-520 
and  TS-820.  Nobody  said 
mobile  was  easy  on  equip- 
ment, so  this  is  the  price 
you  pay.  There  are  plans  to 
house    the    fixed    station 


power  supply  in  a  cabinet 
which  will  cover  the  7400 
in  such  a  way  as  to  hide  the 
scratches. 

I  would  appreciate  hear- 
ing from  others  concerning 
their  experiences  with  the 
7400  and,  more  generally, 
with  mobile  operation  to 
increase  safety  and  ease  of 
operation.  This  two  meter 
installation  is  very  en- 
joyable to  use  and  is  still 
very  exciting,  even  for  a 
seasoned  ham.H 
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as  well  as  very  high  speed 
clock  and  control  in  computers 
and  other  equipments. 

For  additional  information, 
contact  Continental  Special- 
ties Corporation,  70  Fulton  Ter- 
race, New  Haven  CT  06509; 
(203J-624-3103. 

SENCORE  OFFERS  EASY-TO- 
USE,  INTERFERENCE-FREE 
1  GHZ  FREQUENCY  COUNTER 
—  MODEL  FC51 

A  new,  1  GHz,  all  direct- 
reading  push-button  frequency 
counter  has  been  introduced  by 
Sencore  for  measurements  in 
the  newly  authorized 
906-947-MHz  two-way  com- 
munication business  and 
police  band.  .5parts-per-million 
accuracy  aiso  enables  testing 
to  .FCC  specifications  in  the 
902-928-MHz  medical  elec- 
tronics and  industrial  scientific 
band,  the  470-806-MHz  UHF  TV 


band,  and  the  947-952-MHz  oral 
broadcast  band. 

A  50-Ohm  input  is  provided 
for  communications  measure- 
ments from  10  MHz  to  1  GHz  at 
an  average  sensitivity  of  100 
millivolts  to  assure  a  clean, 
interference-free  signal  pickup 
with  either  the  supplied  un- 
tuned pickup  loop  or  the  sup- 
plied adjustable  antenna.  An 
external,  optional  30-dB  wide- 
band amplifier,  Model  WBA52, 
simply  plugs  into  the  50-Ohm 
cable  system  to  increase  sen- 
sitivity to  5  millivolts  for 
troubleshooting  low-level 
stages,  measuring  any  com- 
munication generator  ac- 
curacy, or  for  remote  transmit- 
ter documentation.  The  FC51  is 
powered  by  115  volts  ac  or 
plugs  into  the  12-volt  cigarette 
lighter  of  any  vehicle  for  these 
remote  checks. 

An  easy-to-use  crystal  check 
is  included  as  an  integral  part 
of  the  frequency  counter  be- 


cause crystals  are  the  first 
suspect  when  measurements 
are  not  to  FCC  specifications. 
The  FC51's  highly-accurate 
10-MHz  crystal  clock  oscillator 
is  also  buffered  and  brought 
out  the  back  to  serve  as  a  check 
against  WWV  or  to  calibrate 
less  accurate  frequency 
counters  or  other  equipment. 
The  clock  oscillator  is  plugged 
in  and  removable  for  exchange 
with  the  factory  Service  Depart- 
ment for  calibration  purposes 
to  assure  no  down  time.  The 
oscillator  is  also  available  for 
separate  purchase.  Price  of  the 
FC51  is  $975. 

Sencore,  3200  Sencore  Drive, 
Sioux  Falls  SD  57107; 
(605)-339-0100. 


THREE  NEW  OSCILLO--, 
SCOPES  FROM  HICKOK 

Quick  and  easy  setup  and 
operation  are  the  key  features 
in  a  new  line  of  push-button 
triggered  oscilloscopes  being 
introduced  by  the  Hickok  Bee" 
trical  Instrument  Company. 
The  line  consists  of  three  iow- 
priced  models,  all  of  which 
feature  automatic   triggering, 


color-coded  front  panels,  and 
conveniently  grouped  controls 
that  speed  up  and  simplify 
operation.  All  three  models  are 
aimed  at  industrial,  commer- 
cial, and  consumer  service  ap- 
plications. The  scopes  are  also 
suitable  for  cost-conscious 
production  testing  applica- 
tions which  usually  do  not  re- 
quire extremely  wide  band- 
widths. 

The  Model  532  at  $995  (in- 
cluding probes)  is  a  dual-trace 
30-MHz  scope  with  11.7  ns  rise 
time  and  a  built-in  delay  line  for 
leading  edge  viewing  of  fast 
rise  time  pulses.  Among  its 
many  features-is  a  full-time  4x 
expansion  that  allows  any  por- 
tion of  a  pulse  train  up  to  40  full 
divisions  long  to  be  viewed 
without  the  use  of  a  multiplier. 
Welt  suited  for  logic  and  pulse 
circuit  applications,  it  is  capa- 
ble of  testing  most  digital  logic 
circuits  —  including  micro- 
processors. 

The  Model  517  is  a  dual  trace 
15-MHz  scope  with  5  mV/cm 
sensitivity  and  reliable  trigger- 

Continued  on  page  63 
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Hickok's  new  oscilloscope  line. 
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This  NEW  MFJ  Versa  Tuner  II .  .  . 

has  SWR  and  dual  range  wattmeter,  antenna  switch,  efficient  airwound 
inductor,  built  in  balun.  Up  to  300  watts  RF  output  Matches  everything 
from  1.8  thru  30  MHz:  dipoles,  inverted  vees,  random  wires,  verticals, 
mobile  whips,  beams,  balanced  lines,  coax  lines. 


NEW,  IMPROVED  MFJ-941B  HAS  .  .  . 

•  More  inductance  for  wider  matching  range 

•  More  flexible  antenna  switch 
More  sensitive  meter  for  SWR  measure- 
ments down  to  5  watts  output 
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Transmitter  matching 

capacitor.     208     pf. 
1000  volt  spacing. 


Sets  power  range, 

300  and  30  watts. 
Pull  for  SWR. 


Meter  reads  SWR 

and   RF   watts   in 
2  ranges. 


Efficient  airwound  induc- 
tor gives  more  watts  out 
and  less  losses. 


Antenna  matching 

capacitor.  208  pf. 
1000  volt  spacing. 


Only  MFJ  gives  you  this  MFJ-941B  Versa 
Tuner  II  with  all  these  features  at  this  price: 

A  SWR  and  dual  range  wattmeter  (300  and 
30  watts  full  scale)  lets  you  measure  RF 
power  output  for  simplified  tuning. 

An  antenna  switch  lets  you  select  2  coax 
lines  direct  or  thru  tuner,  random  wire/balanced 
line,  and  tuner  bypass  for  dummy  load. 

A  new  efficient  airwound  inductor  (12  po- 
sitions) gives  you  less  losses  than  a  tapped 
toroid  for  more  watts  out. 

A  1:4  balun  for  balanced  lines.  1000  volt 
capacitor  spacing.  Mounting  brackets  for  mo- 
bile installations  (not  shown). 

With  the  NEW  MFJ  Versa  Tuner  II  you  can 
run  your  full  transceiver  power  output  —  up  to 
300  watts  RF  power  output  -  and  match  your 
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SWITCH   lets   you   select 


ANTENNA 

coax  lines  direct  or  thru  tuner,  wire/ba- 
lanced line,  dummy  load. 


transmitter  to  any  feedfine  from  160  thru  10 
Meters  whelher  you  have  coax  cable,  balanced 
line,  or  random  wire. 

You  can  tune  out  the  SWR  on  your  dipole, 
inverted  vee,  random  wire,  vertical,  mobile 
whip,  beam,  quad,  or  whatever  you  have. 

You  can  even  operate  all  bands  with  jus! 


one  existing  antenna.  No  need  to  put  up  sepa- 
rate antennas  for  each  band. 

Increase  the  usable  bandwidth  of  your  mo- 
bile -whip  by.  tuning  out  the  SWR  from  inside 
your  car.  Works  great  with  all  solid  state  rigs 
(like  the  Atlas)  and  with  all  tube  type  rigs. 

It  travels  well,  too.  Its  ultra  compact  size 
8x2x6  inches  fits  -easily  in  a  smaltcorner  of 
your  suitcase. 

This  beautiful  little  tuner  is  housed  in  a 
deluxe  eggshell  white  Ten-Tec  enclosure  with 
walnut  grain^sides. 

$0-239  coax  connectors  are  provided  for 
transmitter  input  and  coax  fed  antennas. 
Quality  live  way  binding  posts  are  used  for 
the  baianced  line  inputs  (2),  random  wire"  Input 
(1),  and  ground  (1). 


NEW  300  WATT  MFJ  VERSA  TUNER  ll'S:  SELECT  FEATURES  YOU  NEED. 


NEW  MFJ-945  HAS  SWR  AND  DUAL  RANGE 
WATTMETER. 


$799|g|(^99| 

Same  a  MFJ-941B  but  Ins  6  posllftn  jntenna  switch. 


NEW  MFJ-944  HAS   6    POSITION 
SWITCH  ON  FRONT  PANEL. 
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A  ""  mi. 

&9      00 
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Same  as  MFJ-941B  bm  less  SVfiWWaltmeter. 


NEW  MFJ-943  MATCHES  ALMOST  ANYTHING 
FROM  1.8  THRU  30  MHz. 
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Sams  as  MFJ  94 IB,  leu 

SWR/Wattmeter,  antenna  nrtttn,  mounting  bracket  MxS  in. 


ULTRA  COMPACT  200  WATT  VERSA  TUNERS  FOR  ALL  YOUR  NEEDS. 


MFJ  901  VERSA  TUNER  MATCHES  ANYTHING, 
1.8  THRU  30  MHz. 


EEfctej,!  12  pHAiOJt  air  inductor 
for  (norc  wads  out.  MalcTies  dlpoles,  vees,  random  wires, 
verticals,  mobile  whips,  beams,  balanced  lines,  coax.  200 
watts  RF,  1:4  balun,  5x2x6  In. 


MFJ-90D    ECONO    TUNER    MATCHES    COAX 
LINES/RANDOM  WIRES. 


Same  ax  MFJ-9U1  bui  lm  baiam  lor  balanced  lines.  Tunes 
cob*  lines  and  random  lines. 


MFJ-1601D  RANDOM  WIRE  TUNER  FOR  LONG 
WIRES. 
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T.B  thru  30  MHz.  Ifjt  MS  200 
watt:  HF  output.  Matches  high  anil  to*  tmpelancts.  1Z  g*tl< 
flan  Inductor.  SO-239  connecters.  2r3l4  inches.  Matches  25 
to  200  ohms  at  1.4  MHz.  Does  not  tune  ceax  tines. 


For  Orders 


Call  toll-free  800-647- 1  800 


Order  any  product  from  MFJ  and  try  it.  If  not  delighted,  return  within  30  days  for  a  prompt  refund  (less  shipping). 

Order  today.  Money  back  if  not  delighted.  One  year  unconditional  guarantee.  Add  $2.00  shipping/handling. 

For  technical  information,  order/repair  status,  In  Mississippi,  outside  continental  USA,  call  6Q1 -323-5869. 

Order  By  Mail 

MFJ 


or  Call  TOLL  FREE  800-647-1800  and  Charge  It  On 

P.  O.  BOX  494 

MISSISSIPPI  STATE,  MISSISSIPPI  39762    M52 


Billy  L,  Nielsen  WB4APC 
Rt.  2,  Box253E 
Radcliff  KY  40160 


Be  A  Surplus  Survivor 

—  don't  get  burned  by  a  boat  anchor 


available  at  a  reasonable 
price  in  the  surplus  market, 
In  addition  to  being  in 
some  cases  very  inexpen- 
sive, the  surplus  gear  also 
offers  the  new  Novice  a 
chance  for  actual  hands-on 
experience. 

When  I  was  first  licensed 
as    a    Novice    in    1958    as 


1,2 


After  you  have  that  new 
Novice  ticket,  you 
have  to  think  about  getting 
on  the  air.  Having  seen  the 
prices  of  some  of  the  new 
solid  state  equipment,  I  am 
going  to  offer  another 
possible  route  for  getting 
started.  There  are  many  in- 
expensive   allband    rigs 

Bary  Electronics  Corp. 
512  Broadway 
New  York  NY  10012 

Fair  Radio  Sales  Co.,  Inc. 

PO  Box  1105 

Lima  OH  45802  1,2,3 

Edlie  Electronics,  Inc. 

2700  Hempstead  Turnpike 

Levittown  NY  11756  1,2,3 

Slep  Electronics  Co. 

PO  Box  100 

Otto  NC 28763  1 

Selectronics 

1206  Napa  Street 

Philadelphia  PA  1,2 

Gadgeteers  Surplus  Electronics,  inc. 

5300  Vine  Street 

Cincinnati  OH  45217  1,2 

G  &  G  Radio  Supply  Company 

75-77  Leonard  Street 

New  York  NY  1001 3  1,2 

Coiumbia  Electronics  Sales 

4365  West  Pico  Blvd. 

Los  Angeles  CA  1,2 

Arrow  Sales-Chicago,  Inc. 

2534  South  Michigan  Avenue 

Chicago  IL60616  1,2 

Table  1.  Surplus  dealers.  Notes:  7  —equipment;  2  —  parts 
and  components;  3  — manuals  and  schematics. 


KN0CHF,  my  first  transmit- 
ter was  built  from  parts  of 
an  old  discarded  television 
receiver.  It  consisted  of  a 
6AQ5  oscillator,  a  6AQ5 
buffer,  and  a  6AQ5  final 
running  a  whopping  ten 
Watts.  Later,  I  acquired  an 
807  and  modified  the  fina! 
and  the  power  supply  to 
meet  the  voltage  require- 
ment. My  receiver  was  a 
surplus  ARC-5  for  the  forty 
meter  band,  to  which  I 
added  a  volume  control, 
an  on-off  switch,  and  a  bfo 
on-off  switch.  I  had  the. 
receiver  B+  dropped 
down  from  the  transmitter 
supply,  controlled  through 
a  relay. 

I  will  never  forget  the 
thrill  of  my  first  Novice 
QSO.  At  that  time,  1  was 
stationed  near  a  small 
town  in  mid-Missouri,  and 
my  first  contact  was  a  ham 
in  eastern  Virginia.  I  think 
the  biggest  thrill  was 
having  the  satisfaction  of 
seeing  the  home-brew 
transmitter  putting  out  a 
good  clean  signal. 

But  enough  of  the  past. 
Let's  take  a  look  at  what  is 
available  in  the  surplus 
market  today.  The  most 
popular,  and  the  most  con- 
verted, is  the  old  ARC-5 
equipment.  There  have 
been  numerous  articles 
written  in  amateur  radio 
publications,  so  I  will  not 
go  into  any  elaborate  con- 


versions. The  ARC-5  sets 
are  still  available  from 
surplus  dealers  at  a  price 
range  of  $18  to  $20  for  the 
receivers  and  $14  to  $16  for 
the  transmitters.  An  added 
extra  is  the  use  of  an  ARC-5 
for  the  station  vfo,  and  the 
low-frequency  receivers 
can  be  modified  into 
Q-5ers. 

Another  old  favorite  was 
the  Navy~-T.CS  series  of 
receivers  and  transmitters. 
Quite  a  few  conversions 
have  been  written  on  both 
sections  of  this  old  set, 
both  separately  and  as  a 
complete  station.  A  unit 
currently  being  "advertised 
by  Fair  Radio  Sales  Com- 
pany which  shows  promise 
for  the  more  advanced 
builder/conversionist  or  ex- 
perimenter is  the  RT- 
380/AR  or  the  old  Collins 
Model  18S4  transceiver. 

I  would  like  to  point  out 
one  thing  to  beware  of  in 
selecting  a  piece  of  surplus 
equipment.  Unless  one  has 
access  to  a  400-cycle 
power  source,  do  not  con- 
sider any  of  the  autotune 
units  without  being  pre- 
pared to  perform  some  ex- 
tensive  modifications. 
Otherwise,  the  only  thing 
to  remember  is  that  almost 
all  of  the  military  equip- 
ment was  designed  to  oper- 
ate from  a  24-volt  dc 
source,  and,  in  many  cases, 
the  high  voltage  supply 
was  a  separate  unit.  With  a 
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few  exceptions,  the  tube 
lineup  consisted  of  a 
number  of  twelve-voit 
tubes  in  a  series-parallel 
arrangement.  A  study  of 
the  set  diagram  will  reveal 
whether  or  not  six-volt 
tubes  may  be  substituted 
and  the  heater  string  run 
from  twelve  volts.  The 
plate,  screen,  and  bias  sup- 
ply can  be  built  from  a 
discarded  TV  set.  I  have 
found  many  a  discarded 
TV  set  which  contained  a 


good  husky  power  trans- 
former, as  well  as  a  choke 
and  some  tubes.  It  should 
be  noticed  that  the  TV 
power  transformer  was 
designed  to  furnish  fila- 
ment voltage  for  ten  to  fif- 
teen tubes  plus  the  high 
voltage  for  the  various 
tubes. 

When  converting  sur- 
plus equipment,  it  is 
always  advisable  to  obtain 
and  study  thoroughly  the 
schematic  diagram.  In  this 


way,  a  better  under- 
standing of  what  is  being 
done  in  the  conversion  is 
acquired.  Although  many 
of  the  original  manuals 
have  long  been  out  of 
print,  schematic  diagrams 
of  most  of  the  useful  sets 
are  available  from  CQ 
Magazine  as  well  as  Editors 
and  Engineers  (Howard 
Sams  and  Co.,  Inc.,  In- 
dianapolis IN).  Back  issues 
of  CQ  73,  and  QST  also 
have  many  schematics  as 


well  as  conversion  articles 
on  just  about  anything  wor- 
thy of  conversion.  A  list  of 
some  of  the  surplus  dealers 
as  well  as  sources  for 
technical  manuals  is  in- 
cluded in  Table  1  for  your 
information.  I  will  also 
make  my  library  available 
for  those  who  run  into  dif- 
ficulty or  need  informa- 
tion. Please  include  a  self- 
addressed  stamped  enve- 
lope with  your  request. 
Happy  hamming. ■ 


Hqw  Products 
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ing  up  to  30  MHz.  Priced  at  $695 
(including  probes),  the  Model 
517  features  automatic  selec- 
tion of  chopped  or  alternate 
operation  in  dual-trace  mode 
depending  on  sweep  speed 
selected.  Complete  with 
algebraic  sum  and  difference 
capability  as  well  as  TV  line 
and  frame  sync  circuits,  the 
Model  517  is  ideal  for  TV,  VCR, 
audio,  and  video  maintenance 
and  repair  as  well  as  design 


and  troubleshooting   of   most 
digital  logic  circuits. 

The  Model  51 5  offers  most  of 
the  features  of  the  Model  517  in 
a  lower-priced  ($495  including 
probe),  single-trace  version 
well  suited  to  industrial  and 
consumer  servicing  as  well  as 
laboratory  and  educational  ap- 
plications. TV  sync  separators 
are  built  in  for  easy  locking  to 
complex  TV  video  waveforms 
at  any  sweep  speed  and,  like 
the  Model  517,  it  provides  x-y 
operation    for   vectorscope 
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Triplett's  Model  3300  DVOM. 


measurements. 

Engineered  and  designed  for 
fast,  reliable  operation  with 
minimal  training  or  familiariza- 
tion, the  new  line  of  Hickok 
scopes  is  currently  in  stock  at 
Hickok  distributors  throughout 
the  country. 

The  Hickok  Electrical  Instru- 
ment Company,  10514  Dupont 
Ave.,  Cleveland  OH  44108; 
(21 61-541-8060. 

NEW  MODEL  3300  HAND-SIZE 
V/i  DIGIT  DVOM  FROM" 
TRIPLETT  HAS  BETTER 

READABILITY,  ACCURACY, 
AND  BATTERY  LIFE 

Thenew31/2  digit  Modei  3300 
digital  VOM  just  introduced  by 
the  Triplett  Corporation  fea- 
tures an  easily  read  .3"  high 
digit  LED  readout  display  with 
polarity  indication,  .5%  ac- 
curacy, and  low  power-Ohms. 
The  five-function,  22-range 
Model  3300  offers  complete 
portability  with  precision 
measurement  capability,  and 
sells  for  only  $175,  complete 
with  long-life  nicad  batteries 
and  ac  adapter/charger  plus 
test  probes  with  safety  boots. 

It  is  only  3"  wide  by  5-3/8" 
long  by  1-3/8"  deep.  Ideal  for 
test  bench  or  field  use,  for  cir- 
cuit testing,  design  work,  pro- 
duction line  checks,  industrial 
maintenance,  and  general-pur- 
pose applications. 

A  snap-in  Battery-Pac™  with 
the  nicad  batteries  and  ac 
adapter/charger  recharges 
separately  or  within  the  tester. 

The  Triplett  Model  3300  is  a 
safety-conscious  design  with 
no  exposed  metal  parts  and  it 
includes  a  high  energy  2  A,  600 
V  fuse  for  ample  overload  pro- 
tection. A  fused  probe  provides 
for  both  high-energy  and 
normal-use  circuit  protection. 
The  molded  gray  high  impact 
thermoplastic  case  with  a  non- 
slip  finger  tread  finish  offers 
structural  strength,  light 
weight,  and  professional  in- 
strumentation styling. 

Overrange  is  indicated  by  a 


blinking  display  and  a  low- 
battery  warning  is  included.  Dc 
polarity  is  automatic  with  in- 
dication directly  on  the  readout 
display. 

Single-selector  switch  ranges 
include:  .2-600  V  dc;  .2-600  V  ac 
(60  Hz)  with  10  megohm/100 
picofarad  input  impedance  on 
all  ac  ranges;  Low-Power  (200 
mV  FS)  0-2  megohms  with  zero 
adjust  for  lead  resistance;  Hi- 
Power  (2  V  FS)  0-20  megohms; 
ac  and  dc  milliammeter  reads 
Q-200  mA.  Typical  dc  accuracy 
is  .5%  of  reading. 

Full  details  on  the  new  Model 
3300  DVOM  and  its  complete 
line  of  accessorie'S'rnay  be  ob- 
tained by  contacting  Triplett 
Corporation,  Bluffton  OH 
45817;(419)-358-5015. 


NEW  MOBILE  DISGUISE 

ANTENNAS  AVAILABLE 

FROM  ANTENNA 

INCORPORATED 

Antenna  Incorporated  has  in- 
troduced a  new  line  of  Mobile 
Disguise  Antennas  that  are 
visually  indistinguishable  from 
standard  broadcast  antennas. 
These  antennas  are  for  the 
growing  .Jand  mobile  two-way 
business  radio  market. 

The  Mobile  Disguise  Anten- 
nas are  available  in  two  mount- 
ing configurations;  Ford  style 
or  standard  universal  cowl 
mount,  for  either  the  single 
band  or  combination  AM/FM 
land  mobile  models.  A  special 
matching  harness  is  included 
with  either  model. 

Offered  in  three  frequency 
ranges,  25-54  MHz,  130-174 
MHz,  and  406-512  MHz,  the 
Disguise  Antennas  are  factory 
tuned  to  the  frequency  the 
customer  specifies.  Maximum 
power  is  over  150  Watts  for  the 
single-band  model,  or  100 
Watts  for  the  combination 
AM/FM  land  mobile  model.  The 
radiation  pattern  is  essentially 
omnidirectional,  dependent  on 

Continued  on  page  71 
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Tracking 
the  Wild  Turkey 


—  DF  tips 


MikeNaruta  WA8BHR 
4466  Burtch  Rd. 
North  Street  MI  48049 


How  would  you  like  to 
find  that  repeater 
jammer?  Maybe  you're  in  a 
small  boat.  The  compass 
tells  you  in  which  direction 
you  are  pointing,  but  not 


your  location.  Perhaps  you 
want  to  reject  stations 
from  one  direction  and 
listen  to  another  direction. 
Or  maybe  you  just  want  to 
know  if  that  transmitter  is 
really  where  he  says  he  is. 
How  do  you  do  it? 

Well,  the  simplest  type 
of  directional  system  is 
using  a  directional  anten- 
na. The  haif-wave  dipole 
antenna  has  rather  broad 
peaks.     See    Fig.    1.    The 


secret  in  using  directional 
antennas  for  direction- 
finding  is  not  using  the 
peak  response,  but  rather 
the  nulls.  It  is  much  easier 
to  hear  the  difference  be- 
tween a  small  signal  and  no 
signal  than  it  is  between  a 
large  signal  and  a  larger 
signal. 

A  better  antenna  would 
be  the  common  "loop" 
antenna.  If  the  cir- 
cumference of  the  loop  is 
about  one  wavelength,  the 
pattern  is  similar  to  the 
dipole:  The  peaks  are  per- 
pendicular to  the  plane  of 
the  loop.  If  the  loop  is  a 
small  part  of  a  wavelength, 
the  pattern  changes:  The 
loop's  strongest  reception 


is  in  the  direction  of  the 
plane  of  the  loop.  See  Fig. 
2.  This  occurs  because  the 
antenna  operates  on  the 
difference  in  strengths  be- 
tween one  side  of  the  loop 
and  the  other. 

The  loop  antenna  can  be 
improved  with  the  addition 
of  a  ferrite  core,  as  is  used 
in  the  common  pocket 
transistor  radio.  The  basic 
broadcast  transistor  radio 
is  a  very  sensitive  direc- 
tion-finding device.  At  one 
New  Year's  Eve  party,  my 
friends  had  a  transmitter 
hunt  using  pocket  BC 
radios.  The  technician  of 
the  group  had  built  a  very 
small  oscillator,  less  than 
half  a  cubic  inch.  We  took 


Why  not  try  out  this  strange-looking  direction-finding 
device? 


Fig.  7. 
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Fig.  2. 

turns  hiding  the  oscillator 
and  tracking  it  down  with 
the  radios.  It  didn't  take 
long  to  find  the  oscillator 
in  the  most  unlikely  places, 
and  it  was  great  fun. 

Many  years  ago,  some 
guy  didn't  like  turning  the 
loop  around  constantly,  so 
he  figured  out  a  way  to 
motorize  it.  By  taking  the 
output  of  the  receiver, 
amplifying  it,  and  feeding 
it  to  a  motor  connected  to 
the  loop,  the  loop  would 
keep  turning  until  the 
signal  dropped  off,  at  the 
null.  If  you  added  some 
kind  of  position-indicating 
device  to  the  antenna,  such 
as  a  senslyn,  the  antenna 
could  be  quite  a  distance 
from  the  operator. 

There  is  a  problem  with 
this  system.  The  loop 
antenna  is  bidirectional,  a 
figure  eight  pattern.  That 
means  there  are  two  peaks 
and  two  nulls  which  it  can 
lock  onto.  However,  by 
adding  another  antenna,  a 
vertical  this  time,  and  com- 
bining the  signals  properly, 
a  cardioid  pattern  with  one 
sharp  null  is  produced.  See 
Fig.  3.  Now  our  system 
automatically  points  in  the 
proper  direction  and  in- 
dicates where  the  station 
is.  Indeed,  ADF  (Automatic 
Direction-Finding)  or 
"Radio  Compass"  has  been 
used  on  aircraft  and  ships 
for  many  years. 

If  you  don't  want  a  loop 
antenna    spinning    around 


fixcn    LOQF   ? 


Fig.  3, 


outside  the  aircraft,  the 
loop  can  be  brought  inside 
and  fooled  into  thinking  it 
is  still  outside.  A  goniome- 
ter is  a  set  of  fixed  loops 
that  receives  the  signal  and 
brings  it  inside  the  instru- 
ment. Inside,  another  loop 
responds  just  as  if  it  were 
outside.  See  Fig.  4.  The  in- 
strument and  leads  must 
be  well  shielded.  Just 
attach  a  pointer  to  the 
movable  coil  and  you  have 
only  one  moving  element. 
Used  primarily  for  90  to 
1800  kHz,  it  provides  a 
good  system  for  indicating 
the  direction  of  a  station. 
You  can  fly  "to"  a  station 
or  "away  from"  a  station. 
To  find  your  position,  or 
the  position  of  a  transmit- 
ter, you  need  another  "fix." 
See  Fig.  5. 

Another  aircraft  naviga- 
tion system  is  VOR.  It 
stands  for  VHF  Omni 
Range  and  is  transmitted 
from  108  to  118  MHz.  To 
get  an  idea  of  how  VOR 
works,  try  visualizing  a 
lighthouse.  Picture  the 
beam  as  it  sweeps  around. 
Imagine  that  whenever  the 
light  beam  points  exactly 
north,  the  lighthouse 
sounds  its  foghorn.  If  you 
were  on  a  boat,  and  you 
knew  the  time  it  took  the 
beam  to  go  around  com- 
pletely, you  could  deter- 
mine which  direction  you 
were  from  the  lighthouse 
just  by  waiting  until  the 
foghorn  sounded  and 
counting  the  time  until  you 
saw  the  flash  of  the  light. 
See  Fig.  6.  This  is  just  how  it 
works  in  VOR.  The  signal  is 
transmitted  as  if  it  were 
rotating  very  fast.  An  om- 
nidirectional pulse  is 
transmitted     when     the 


beam  is  pointing  north.  A 
VOR  navigation  receiver 
times  the  interval  between 
the  sync  pulse  and  the 
reception  of  the  "search- 
light" beam.  This  system 
tells  the  pilot  which  "radi- 
al" he  is  on.  Note  the  dif- 
ference between  ADF  and 
VOR:  ADF  tells  the  pilot 
which  direction  the  station 
is  with  respect  to  his  craft. 
VOR  tells  the  pilot  which 
direction  he  is  with  respect 
to  the  station. 

Another  method  of  find- 
ing yourself  is  loran.  If  we 
know  that  two  stations 
transmit  a  pulse  at  the 
same  time,  we  can  time  the 
difference  between  their 
arrival  times  at  our  loca- 
tion, thereby  learning  our 
relative  position  between 
the  two  stations.  If  we 
receive  the  pulses  from  the 
two  stations  at  exactly  the 
same  time,  we  know  that 
we  are  equally  distantfrom 
both  stations.  See  Fig.  7, 
ship  X.  If  we  find  station  A's 
pulse  arriving  before  sta- 
tion B's,  we  know  that 
we're  somewhere  between 
the  centerline  and  station 
A.  See  Fig.  7,  ship  Y.  By 
using  at  least  three  loran 
stations  (see  Fig.  8),  we  can 
find  our  position.  Like 
VOR,  loran  tells  us  our 
position,  but  not  what 
direction  we  are  facing. 
Loran  operates  on  four  fre- 
quencies, 1750, 1850, 1900, 
and  1950  kHz,  with 
40-microsecond  pulses  oc- 
curring about  25  times 
each  second-  It's  quite  a 
racket,  as  anyone  who  has 
listened  to  the  160  meter 
band  can  tell  you. 

Somewhat  similar  to 
loran  is  the  omega  system. 
Orginally   designed   as   an 
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Fig.  4. 

ocean  locating  system, 
omega  uses  the  VLF  band 
(10  to  14  kHz).  With  only 
eight  stations  and  the  ad- 
vantage of  VLF,  it  covers 
the  world.  Using  a  nice, 
long  wavelength,  omega 
devices  analyze  the  phase 
difference  of  sfgnals  being 
received. 

The  military  uses  "sta- 
tionary" satellites  for  a 
high  band  position-finding 
system.  The  receiver  is  very 
accurate.  You  can  march 
around  the  world  with  a  lit- 
tle box  on  your  back, 
always  knowing  exactly 
where  you  are. 

If  you  would  like  to  ex- 
periment with  direction- 
finding,,  try  out  a  loop 
antenna.  They  are  not  hard 
to  make.  )ust  make  sure 
that  with  a  shielded  loop, 
you  don't  close  the 
shielding  entirely;  leave  a 
small  gap  at  the  top  or  you 
won't  hear  anything.  A 
shielded  loop  reduces  elec- 
trostatic noise  and  in- 
creases accuracy.  When 
using  the  loop  for  receiv- 
ing, you  may  find  it  more 
convenient  to  tune  the  null 
to  reduce  QRM  from  an- 
other station,  rather  than 
try  to  peak  on  the  desired 
station. 

On  VHF  you  might  want 
to  try  a  quad   antenna.    I 
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TRANSMITTER 


TRANSMITTER      Q 


Fig.  5. 


saw  a  folding  quad  for  2 
meter  T-hunts  made  from  a 
TV  antenna.  The  foldout 
elements  are  used  for 
horizontal  spreaders,  with 
fixed  vertical  spreaders  fit- 
ted into  holes  drilled  in  the 
boom. 

For  transmitter  hunts, 
the  loop  is  pretty  slow.  If 
you  are  trying  to  locate  a 
repeater  kerchunker,  in  the 
second  or  two  it  takes  you 
to  rotate  the  loop,  he  is 
gone.  While  working  at  a 
business  radio  shop  in 
California,  they  were 
having  trouble  with  their 
radios  disappearing  from 
customers'  vehicles.  After 
the  theft,  the  customers 
would  be  hit  with  all  sorts 
of  jamming.  The  solution 
was  the  strange-looking 
device  shown  in  the  photo. 
The  big  circular  plate  is 
aluminum.  Two  quarter- 
wave  vertical  antennas  are 
exactly  1/2  of  a  wavelength 
apart.  This  gives  a  figure 
eight  with  sharp  nulls.  To 
catch    the   short   transmis- 


sions, the  disk  is  spun 
about  three  times  a  second 
by  an  electric  motor  on  the 
frame  below.  The  feedline 
from  the  antenna  array 
runs  down  a  water  pipe 
shaft,  terminating  in  a  BNC 
connector,  but  the  outer 
shell  is  not  tightened,  pro- 
viding an  excellent  rotating 
contact. 

At  the  edge  of  the  disk  is 
a  block  with  a  small 
magnet.  On  the  plywood 
base  under  the  path  of  the 
magnet  is  a  reed  relay. 
When  the  magnet  passes 
the  reed  relay,  it  closes  to 
give  a  reference  pulse  in- 
dicating that  the  antenna  is 
pointing  straight  ahead. 
Now  the  clever  part.  Using 
an  oscilloscope,  the  ver- 
tical amplifier  is  fed  from 
the  receiver  just  before  the 
limiter.  The  horizontal 
sweep  is  set  to  approx- 
imately the  amountof  time 
it  takes  the  disk  to  make 
one  revolution.  The  reed 
relay  sets  off  the  sync  cir- 
cuit. On  the  scope  display. 


Fig.  6. 


the  null  is  a  dip  in  the  trace. 
If  the  null  occurs  right  at 
the  start  of  the  trace,  you 
know  the  source  is  directly 
ahead.  If  the  null  is  one 
quarter  of  the  horizontal 
distance  across  the  trace, 
the  transmitter  is  to  the 
right  or  left  of  you.  Since 
the  array  is  revolving  so 
fast,  it  only  takes  aT ra.ction 
of  a  second  to  get  a  bear- 
ing. In  the  time  it  takes  to 
key  up  the  repeater,  you 
can  get  a  fix  on  the 
transmitter.  (Don't  forget 
to  do  your  transmitter 
hunting  on  the  input"  fre- 
quency of  the  repeater.) 
If    you    don't    want    to 


build  it  yourself,  manufac- 
turers offer  ready-built 
direction-finders.  L-Tronics 
of  Santa  Barbara  CA  has 
several  models,  starting  in 
the  $135  price  class. 

There  are  other  forms  of 
direction-finding  and  posi- 
tion-locating. Remember, 
direction-finding  usually 
depends  on  some  type  of 
antenna  array.  Position  lo- 
cation can  use  direction- 
finding  techniques,  but 
often  examines  some  char- 
acteristic of  transmitted 
signal.  You  can  start  out  in 
direction-finding  with  just 
a  simple  loop  antenna. 
Give  it  a  try.  It's  fun.H 


Fig.  7. 


Fig.  8. 
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The  HEATHKIT  HW-8 

•••it  works  the  world  on  a  couple  of  watts! 


In  1377  Norm  North,  WA1D3R,  was  assigned  to  Thule, 
Greenland.  With  him  went  his  Heath  HW-7,  a  dipole  an- 
tenna, and  a  goal... work  all  50  states! 

Norm  failed!  But  what  he  did  accomplish  in  three  months' 
time,  with  his  HW-7  and  the  call  OX5AB,  is  nothing  short 
of  amazing!  Worked:  41  states,  30  countries,  including  a 
PY4  in  Belo  Horizonte,  Brazil,  and  First  Place,  High-Band 
CW  Greenland,  in  the  77  ARRL  International  DX  Compe- 
tition! Quite  a  record! 

In  Norm's  words:  "I  honestly  believe  that  I  could  have 
worked  all  states  and  perhaps  DXCC  if  I  had  stayed  in  the 
Arctic  a  bit  longer.  This  is  quite  a  tribute  to  that  little  rig . . ." 
We'd  agree,  and  we  bet  Norm  would  have  done  even  bet- 
ter had  he  been  using  a  new  Heath  HW-8!  Why?  Because 
our  engineers  felt  they  could  give  you  a  much  finer  QFP 
rig  than  the  HW-7.  One  with  better  sensitivity,  lower  hum 
and  noise  figures,  an  RF  gain  control,  sharper  preselector, 
switchable  selectivity,  more  bands  to  operate,  and  even  a 
bit  more  power! 

They  succeeded  in  a  big  way!  And  the  result  of  their 
efforts  is  a  truly  superb  CW  transceiver  for  the  QRP 
operator  that  costs  just  $129. 95*... the  Heathkit  HW-8! 


Why  don't  you  take  up  the  challenge?  Build  an  HW-8  kit,  then 
join  the  growing  ranks  of  outstanding  QRP  operators,  like 
Norm,  who  are  proving  you  really  can  work  the  World  on  a 
couple  of  watts! 

"Price  is  mcil  order.  F.O.B.  Benton  Haibo:.  ML  Prices  atrd  specifications  subject  to 
ch<snge  without  notice. 

Catalogs  also  available  at  the  50'Heathlrit  Electronic 
Centers  ccast-lc-coast  (units  of  Schlumberger  Products 
Corp.)  where  Healhkil  products  are  displayed,  sold, 
and  serviced.  Retail  prices  on  some  products  may  be 
slightly  higher.  See  your  phone  book  while  pages. 


FREE  Heathkit  Catalog 

'wfWiM 1 

m                                                1       Heath  Company 

1                      HEATH                       D     ,_  qtlaJS           H5 

|  Schlumberger    HroSrfii 

Gsniiemea  please  send  me  my  Iree  Heath  Kit  Catalog. 
1  am  not  on  your  mailing  Me:. 

Hiry 

Slate 

AM-375 

Zip 
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High  Q  Antennas 

—stop  worrying  about  swr 


When  a  friend  of  mine 
once  proudly  told 
me  that  his  ordinary  eighty 
meter  dipole  had  a  band-edge 
swr  of  about  1.8:1,  instead  of 
congratulating  him,  I  said, 
"Oh,  isn't  that  too  bad." 
Well,  he  almost  flipped.  But 
after  we  started  to  talk  a  bit 
about  antenna  losses,  his 
pride  turned  to  consterna- 
tion. Actually,  his  antenna 
was  an  inverted  V,  quite  low, 
with  the  ends  about  seven 
feet  from  the  ground.  There 
were  enough  trees  and  bushes 
nearby  to  provide  losses. 
And,  in  addition,  the  ground 
was  sandy,  so  there  were 
losses  from  that,  too. 

When  the  same  antenna 
was  later  relocated  with  a 
better  overall  height,  without 
nearby  trees  and  bushes,  sure, 
his  swr  went  up,  but  so  did 
the  overall  antenna  perfor- 
mance. 

Although  I  am  in  favor  of 
special  antennas,  such  as  the 
parallel  stub  double  bazooka, 
discones,  bow  ties,  and  others 
that  can  lower  swr  because  of 
their  basic  broadband  charac- 
teristics,   1   am   concerned  at 
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low  swr  in  an  ordinary  dipole. 
It  generally  means  high  losses. 
So  take  a  good  look  at  lossy 
objects  near  your  antenna 
that  might  be  causing  prob- 
lems. Although  any  object 
near  an  antenna  can  induce 
both  resistive  losses  and  a 
change  in  the  antenna  reac- 
tance and  Q,  to  simplify 
thinking,  I  will  disregard  such 
changes  in  reactance  for  two 
reasons.  First,  a  change  in 
antenna  reactance  is  not  a 
power  loss,  and,  second,  it 
would  be  almost  impossible 
to  predict  such  reactance 
changes  in  an  amateur  anten- 
na system. 

And  that  is  why  I  thought 
it  would  be  both  interesting 
and  useful  to  expand  some 
basic  antenna  theory  into  a 
presentation  that  will  relate 
antenna  resistance,  Q,  and 
swr.  The  graphical  presenta- 
tion allows  for  easy  under- 
standing without  having  to 
delve  through  pages  and  pages 
of  complicated  mathematics 
that  too  often  obscure  what 
one  is  really  trying  to  say. 
Radio  amateurs  come  from 
all  walks  of  life,  and  the  high 


mathematics  of  the  specialist 
can  and  always  should  be 
boiled  down  to  a  level  where 
they  are  easily  understood  by 
all  of  us. 

Now  that  I've  decried  high 
math,  and  also  to  prove  my 
point,  I'll  show  how  simple, 
easily  understood  and  ex- 
plained calculations  will  "be 
used  for  those  who  want  to 
do  a  bit  of  figuring  on  their 
own.  Specific  calculations 
will  be  shown  for  those  who 
have  rf  bridges  and  would  like 
to  translate  their  measure- 
ments into  useful  informa- 
tion. My  calculations  will 
show  rf  bridge  measurements 
can  easily  be  translated  into 
swr  and  Q.  And,  by  showing 
how  the  curves  were  derived, 
you  should  understand  them 
a  bit  better. 

Conditions    and    Stipulations 

In  order  to  keep  the  basic 
math  and  concepts  as  simple 
as  possible  and  yet  not  lose 
the  overall  concept  of  the 
presentation,  the  following 
conditions  and  stipulations 
are  made. 

1 .   A    basic    eighty    meter 


dipole,  resonant  at  3.75  MHz, 
will  be  used  as  reference,  its 
characteristics  will  be  de- 
scribed as  a  simple  series 
circuit  with  R  being  the  an- 
tenna resistance  at  resonance. 
The  antenna  inductive  reac- 
tance will  be  shown  as  X], 
and  the  capacitive  reactance 
will  be  shown  as  Xc. 

2.  It  will  be  assumed  that 
the  antenna  resonant  resis- 
tance will  stay  the  same  over 
the  entire  band.  It  does  vary 
to  "some  degree,  but  this 
assumption  is  quite  common 
in  simplified  antenna  analysis. 

3.  The  swr  values  will  be 
shown  for  the  band-end  con- 
dition of  3.5  MHz.  The  values 
of  swr  at  4.0  MHz,  if  calcu- 
lated, would  be  found  to  be 
slightly  lower,  but  this  in  no 
way  invalidates  the  aim  of 
understanding  concepts. 

4.  Q  is  designated  as  an- 
tenna inductive  reactance 
divided  by  antenna  resistance 
at  the  resonant  frequency, 
which,  as  I  said,  was  chosen 
to  be  3.75  MHz. 

5.  A  feedline  impedance 
of  fifty  Ohms  will  be  used  for 
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the  Q  curves,  Q  equals  5  to  Q 
equals  25,  shown.  Fifty  Ohms 
was  chosen,  as  that  is  the 
value  of  feedline  impedance 
used  by  most  amateurs.  How- 
ever, an  additional  curve  will 
be  shown  for  a  specific  stipu- 
lated antenna  to  show  how 
swr  can  vary  with  feedline 
impedance  for  a  given  aerial. 
The  specific  antenna  will  be 
the  same  as  the  one  chosen 
for  the  calculations,  namely 
one  of  44  Ohms  resistance 
with  a  Q  of  1  5,  which  means 
an  antenna  with  a  resistance 
of  44  Ohms  and  a  capacitive 
reactance  of  91  Ohms  at  3.5 
MHz.  By  using  a  specific  an- 
tenna with  numerical  values, 
it  will  be  very  simple  to  show 
how  rf  bridge  antenna  mea- 
surements can  be  translated 
into  swr  and  Q  later  on. 

Losses  and  Swr 

If  you  could  conveniently 
neglect  antenna  losses,  you 
would  realize  that  a  low  swr 
antenna  has  several  advan- 
tages. Low  swr  means  that 
the  loss  in  your  feedline  is  a 
bit  less  for  the  same  power 
transmitted  at  a  high  swr. 
Low  antenna  swr  also  means 
that  it  is  much  easier  to 
match  yam  transmitter  which 
is  designed  for  a  50-Ohm  load 
into  your  50-Ohm  antenna 
feed  system.  And,  if  your 
transmitter  does  not  have 
good  matching  capability  at 
high  swr  loads,  this  can  mean, 
in  some  cases,  lowered  equip- 
ment efficiency.  And,  also,  a 


high  swr  can  cause  excessive 
voltages  and  currents  to  be 
developed  in  your  trans- 
mitter. So  low  swr  does  have 
advantages.  But,  if  your  low 
swr  is  obtained  by  a  lossy 
antenna  system,  you  haven't 
gained  anything.  You  are 
actually  losing  some  of  your 
power  to  trees,  bushes,  roofs, 
or  what  have  you.  So  low  swr 
isn't  always  the  blessing  you 
might  have  thought  it  to  be. 
You  know  that  Q  in  a 
tuned  series  circuit  is  both  a 
figure  of  merit  and  also  a 
function  of  selectivity.  Also, 
briefly,  the  lower  the  Q,  the 
less  the  selectivity.  If  you 
think  of  the  Q  of  an  antenna 
circuit,  you  realize  that  the 
antenna  resistance  is  not  just 
a  loss  resistance.  The  antenna 
resistance  is  made  up  of  two 
components:  a  radiation 
resistance,  which  is  desirable, 
and  a  loss  resistance,  which  is 
undesirable.  Like  a  tuned 
circuit,  the  lower  the  resis- 
tance, the  higher  the  0,  and 
the  higher  the  Q,  the  higher 
the  selectivity.  High  selec- 
tivity means  a  high  swr.  So 
basically,  the  higher  the  Q, 
the  higher  the  swr.  And,  all 
things  being  equal,  the  higher 
the  Q,  the  less  your  losses,  and 
the  more  efficient  your  an- 
tenna is.  Antenna  losses  from 
outside  sources  are  coupled 
into  your  antenna  just  like 
the  resistance  that  can  be 
coupled  into  a  tuned  circuit. 
Although  complicated  engi- 
neering    measurements     and 


calculations  can  be  used  to 
differentiate  between  useful 
radiation  resistance  and  use- 
less loss  resistance,  such  an 
analysis  is  far  beyond  the 
scope  of  this  article.  To 
emphasize  the  desirability  of 
keeping  losses  down,  don't 
worry  about  a  high  swr.  It 
means  that,  if  your  antenna- 
resonates  properly  at  your 
center  frequency,  your  band- 
end  swr  just  shouldn't  worry 
you.  But  if  it's  low,  you  had 
better  start  looking  at  what 
the  causes  are. 

The  Graphs 

And  now  to  look  at  what 
the  curves  tell.  Fig.  1  is  a  plot 
of  antenna  resistance  versus" 
swr  for  five  different  values 
of  Q.  The  curves  are  shown 
for  the  band  end  of  3.5  MHz. 
One  thing  is  immediately 
apparent  —  the  lower  the  0, 
the  lower  the  swr,  and  the 
higher  the  antenna  losses. 
You  also  see  that,  for  a 
specific  value  of  antenna  Q, 
there  is  one  value  of  antenna 
resistance  that  gives  the 
lowest  possible  value  of  swr. 
And  you  also  see  that  two 
different  antennas  both 
having  the  same  value  of  Q 
can  have  differing  values  of 
swr.  To  show  this  point,  I'll 
pick  off  some  values  from  the 
Q-equals-15  curve.  At  an 
antenna  resistance  of  44 
Ohms,  you  have  an  swr  of 
5.6:1.  But,  if  the  antenna 
resistance  drops  to  21 .75 
Ohms,     the     swr     drops    to 


4.38:1.  If  the  antenna  resis- 
tance was  to  drop  even  lower, 
the  swr  would  increase. 

Although  the  factors  of  Q 
and  antenna  resistance  are 
not  readily  controllable  in  an 
ordinary  dipole  antenna,  it 
clearly  shows  that  differing 
antenna  systems  can  show 
differing  values  of  swr.  In 
addition,  you  know  that 
antenna  resistance  among 
other  things  is  '■dependent 
upon  height.  This  is  why  it  is 
impossible  to  make  any  broad 
generalizations  about  swr. 
That's  all  Ihe  more  reason  it 
should  be  more  thoroughly 
understood. 

On  Fig.  1,  you  can,  as  a 
■matter  of  interest,  connect 
the  points  of  minimum  swr 
for  the  various  Q  curves  and 
sec  how  minimum  swr  relates 
to  0  and  antenna  resistance. 
As  a  further  interesting  item, 
I'll  say  now  and  later  show 
that,  at  all  of  these  points  of 
minimum  swr,  the  antenna 
impedance  at  the  band  end  of 
3.5  MHz  is  fifty  Ohms.  And 
this  value  of  impedance  is  the 
same  numerical  value  of  the 
feedline  which  !  had  estab- 
lished as  fifty  Ohms  as  the 
reference.  But  it  is  very  neces- 
sary to  say  numerical  value, 
as  the  antenna  impedance,  as 
you  shall  see,  is  a  complex 
quantity  made  of  resistance 
and  reactance.  It  is  only  at 
the  resonant  frequency  that 
the  antenna  ever  looks  like  a 
pure  resistance. 

If,  for  example,  you  took 
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the  point  of  minimum  swr  on 
the  Q-equais-1 5  curve  and 
measured  the  impedance  at 
3.5  MHz,  you  would  find  it 
to  be  equal  to  R  equals  21.75 
Ohms  and  X  equals  45.1 
Ohms  capacitive  reactance. 
The  absolute  value  of  the 
impedance  Z  equals: 

VR^-i-X?  equals 

n/21.752  +45.1'^ 

equals  50  Ohms  impedance. 
And  you  would  find  that  the 
swr  at  this  impedance  would 
be  4.38:1.  To  show  this  rela- 
tionship even  more  clearly, 
Table  1  indicates  all  of  the 
relevant  data  for  different 
values  of  Q.  Fig.  2  shows  a 
plot  of  antenna  impedance  Z 
versus  swr  for  the  Q  curves. 
The  curves  of  Fig.  2  and 
the  data  of  Table  I  tell  that, 
even  though  the  impedance  is 
fifty  Ohms  for  the  minimum 
value  of  swr,  you  have  to 
think  about  the  resistance 
and  reactance  values  rather 
than  just  the  impedance  Z.  At 
the  low  swr,  low  Q,  the  an- 
tenna has  I  predominantly 
resistive   component.    At  the 


high  Q-curve,  the  antenna  is 
predominantly  reactive.  It 
also  tells  that,  if  you  want  to 
make  any  meaningful  antenna 
measurements,  you  will  need 
a  bridge  that  can  measure 
both  R  and  X.  A  bridge  that 
will  only  measure  the  abso- 
lute quantity  Z  can  very 
easily  lead  to  erroneous  con- 
clusions. But  simple  rf  bridges 
to  measure  R  and  X  can  be 
easily  built  or  obtained  com- 
mercially. There  is  nothing 
more  conducive  to  learning 
about  antennas  than  making 
your  own  measurements  and 
calculations  and  analyzing  the 
results. 

Conclusions 

The  curves  themselves 
show  the  various  interrela- 
tionships between  Q,  swr,  and 
antenna  resistance  along  with 
the  concept  of  a  minimum 
swr.  It  is  now  clear  that  a  low 
swr  on  an  ordinary  dipoie 
means  a  lossy  antenna  sys- 
tem, and  also  that  a  low  swr 
is  really  not  something  to  be 
proud   of.   A   high-Q  antenna 


R 

X 

Q 

swr 

Z 

10 

48.99 

35.47 

9.90 

50 

15 

47.70 

23.03 

6.51 

50 

20 

45.825 

16.59 

4.79 

50 

25 

43.3 

12.54 

3.73 

50 

30 

40 

9.65 

3.00 

50 

35 

35.71 

7.3B 

2.45 

50 

40 

30 

5.43 

2.00 

50 

45 

21.79 

3.50 

1.60 

50 

Table  1.  This  table  shows  minimum  swr  values  of  different 
antennas  of  varying  Q  at  the  band  edge  of  3.5  MHz  It 
indicates  how  widely  the  values  of  X  and  R  can  vary,  even 
though  the  impedance  looking  into  the  feedline  antenna 
system  is  50  Ohms  (complex  impedance)  in  each  case. 
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Fig.  4. 

would  be  far  more  praise- 
worthy. Get  off  the  low  swr 
kick,  and  think  about 
high  0  and  antenna  effi- 
ciency. You'll  find  it  pays 
off.  High  swr  can  be  handled 
by  means  of  a  simple  antenna 
coupler  or  matchbox,  if  your 
transmitter  doesn't  load  out 
properly  without  one.  Or,  as  i 
mentioned,  specialized  anten- 
nas designed  to  give  broad- 
band performance,  such  as 
the  parallel  stub  double 
bazooka  (August,  1977,  73 
Magazine),  the  discone,  or  the 
bow  tie,  can  be  utilized.  The 
curve  of  Fig.  3  is  important  in 
that  it  shows  the  relationship 
of  swr  to  feedline  impedance 
for  a  specific  antenna.  The 
antenna  values  chosen  are  44 
Ohms  resistance  and  a  Q  of 
1 5.  This  means  a  band-end 
impedance  of  44  Ohms  resis- 
tance and  91  Ohms  capacitive 
reactance  at  3.5  MHz.  You 
see  that,  at  a  feedline  imped- 
ance of  fifty  Ohms,  the  swr  is 
5.6:1.  But,  if  a  feedline 
impedance  of  600  Ohms  is 
used,  the  swr  goes  up  to 
13.95:1.  And  yet  the  antenna 
is  the  same  in  both  cases.  This 
shows  one  other  variable -that 
can  affect  your  swr  value. 

It  is  hoped  that  these 
observations  will  lead  to  a 
better  understanding  of  why 
a  dipoie  often  acts  as  it  does 
and  also  that  they  will  en- 
courage the  experimentation 
that  is  really  a  fun  thing  in 
our  fascinating  hobby  of  ama- 
teur radio. 

Calculations 

Let's  first  draw  a  simple 
dipoie  antenna  at  resonance 
at  3.75  MHz  and  represent  it 
as  the  series  circuit  of  Fig.  4. 
If  you  assume  a  resistance  of 
44  Ohms  and  a  Q  of  1  5,  it  is 
easy  to  calculate  the  induc- 
tive and  capacitive  reactance 
in  Ohms:  Xi  =  Xc  =  Q-R  = 
(15) (44)  =  660  Ohms. 

Now,  if  you  tune  the 
antenna    to     3.5    MHz,    the 


S\  OHMS 


Fig.  5. 

inductive  reactance  will 
decrease  to:  X]  =  (660)  (3.5 
MHz/3.75  MHz)  =  61  6  Ohms. 

And  the  capacitive  reac- 
tance will  increase  to:  Xc  - 
(660)  (3.75  MHz/3.5  MHz)  = 
707  Ohms. 

And  the  difference  equals: 
707  -  616  =  91  Ohms  capaci- 
tive reactance. 

So  the  antenna  at  3.5  MHz 
will  look  like  Fig.  5. 

The  absolute  value  of 
antenna  impedance  will  be 
equal  to  Z: 

Z  =  VR2  +  X2  =  ^442  +  91  2 
=  101  Ohms. 

The  swr  is  calculated  from 
the  basic  equation:  swr  =  (]Za 
+  ZC|+  |Za-Zc|)/(|Za  +  Zc| 

-  |Za  -  Zc|),  where  Za  is  the 
antenna  impedance  and  Zc  is 
the  feedline  impedance.  The 
notation  |  |  actually  means 
vR2  +  x2  as  you  shall  see 
when  you  put  actual  numeri- 
cal figures  in.  The  specific 
value  of  antenna  impedance 
will  be:  Za  =  44R  and  91  x-  I 
have  identified  the  four  parts 
of  the  swr  equation  as  (1), 
(2),  (3),  and  (4),  as  follows, 
to  make  the  calculations 
easy:  (1)  |Za  +  Zc|;  (2)  |Za  - 
Zc|;  (3)  |Za  ♦  Zc|;  and  (4) 
]Za  -  Zc|.  So  (1 )  equals  Za  + 
Zc,  and  Zc,  the  feedline,  is 
50r.  (1)  of  the  swr  equation 
=  |44R  -  91  X  +  50R  |  =  |  94R 

-  91  xl-  This  equals 

„\/942  +  9l2=130.8. 
And,  also,  (1 )  equals  (3). 

Now,  if  you  put  in  figures 
for  items  (2)  and  (4)  of  the 
swr  equation,  you  see  that  (2) 
=  (4)  =  |Za  -  Zc|  =  |(44R  - 
91X)-50r|  =  |-Gr-  91x1- 
Evaluating  you  see  that  this 
equals  V62 +  91  ~t  which 
equals  91 .2  =  (2)=  (4). 

Now,  putting  (1),  (2),  (3), 
and  (4)  in  the  swr  equation 
together,  you  see  that  swr  = 
[(D  +  (2)]/[(3)  -  (4)]  = 
(130.8  +  91.2)/(130.8  -91.2) 
=  222/39.6  =  swr  =  5.6  at  3.5 
MHz. 

So  you  see  that  it  really 
isn't  difficult  to  calculate  swr 
if    you    know   the   resistance 
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and  reactance  of  your  anten- 
na at  3.5  MHz  and  know 
what  your  feediine  imped- 
ance is. 

The  only  remaining  thing 
to  do  is  to  show  how  you  can 
calculate  the  antenna  Q.  To 
simplify  things,  you  will  have 
supposedly  measured  the 
antenna  resistance  as  44 
Ohms  and  its  reactance  as  91 
Ohms  at  3.5  MHz.  By  means 
of  the  easily  derived  equation 
below,  you  can,  with  this 
information,  determine  the 
reactance   of  the  antenna  at 


resonance.  The  equation  is  as 
follows:  Xi  at  3.75  MHz  = 
[(X35)  (3.5  MHz)  (3.75 
MHzj]  /  [(3.75  MHz  +  3.5 
MHz)  (3.75  MHz  -  3.5 
MHz)]. 

So  Xi  at  resonance  =  {91) 
(3.5)  (3.75)  /  (7.25)  (.25)  = 
660  Ohms. 

Knowing  that,  Q  =  X]  /R  - 
660/44  =15  =  antenna  Q. 

So  you  see  that,  with  the 
information  given,  it  will  be 
readily  simple  to  calculate 
swr  and  antenna  Q  if  you 
know  the  measured  values  of 


R  and  X. 

This  article  has  not  taken 
into  account  line  losses,  as 
this  would  perhaps  compli- 
cate the  general  approach 
desired.  But  briefly,  line 
losses  will  decrease  both  swr 
and  Q  values  calculated.  It  is 
realized  that  some  of  the 
calculations  can  be  done  by 
means  of  Smith  charts.  How- 
ever, as  simple  hand  calcu- 
lators are  almost  in  common 
use  by  all  amateurs,  I  felt  that 
the  approach  used  here  would 
show    how    to    actually    do 


calculations,  instead  of  teach- 
ing the  specialized  approach 
of  the  Smith  charts.  And, 
lastly,  very  few  amateurs 
actually  have  Smith  charts  in 
their  possession.  As  the  calcu- 
lations are  of  value  only  to 
those  amateurs  who  have  rf 
bridges,  I  felt  that  the  general 
approach  would  give  the  most 
information  to  most  amateurs 
reading  this  article.  Math  is 
only-  essential  for  those  who 
actually  are  going  to  use  it.  It 
is  not  necessary  to  under- 
stand general  principles.  ■ 
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vehicle  and  mounting  location. 
VSWR  is  1.5:1  or  less. 

The  antennas  feature  32" 
whips  made  of  permanent  set, 
impact  resistant  17-7PH 
stainless  steel.  High-quality  17' 
coaxial  cables  with  matching 
transformers  and  PL-259  con- 
nectors are  used  to  ensure 
dependable  performance.  All 
antenna  connections  are 
solderless.  In-line  cable  con- 
nectors are  provided  on  AM/FM 
models  for  easier  installation 
and  routing  through  openings 
as  small  as  3/8". 

For  further  information  on 
the  new  Mobile  Disguise  Anten- 
nas for  land  mobile  applica- 
tions, contact  Antenna  Incor- 
porated, 26301  Richmond 
Road,  Cleveland  OH  44146; 
(216H64-7075. 


INTEGRATED  CW  MESSAGE 

MEMORY  MATCHES  8043/4 

KEYERS 

A  one-chip  message  memory 
control  IC  has  been  introduced 
by  Curtis  Electro  Devices. 
Called  the  8047,  this  28-pin 
CMOS  device  requires  only  a 
2102  (1 K  x  1  RAM)  or  equivalent 
memory  IC  plus  an  8043/8044  or 
equivalent  keyer  to  provide  a 
program  set  of  four  32-char- 
acter  CW  messages.  Features 
include  variable  pause  repeat 
and  automatic  "end-of-mes- 
sage"  reset. 

A  unique  "instant-start" 
(non-freerunning)  message 
load  system  allows  easy  and 
accurate  message  insertion 
with  complete  freedom  of 
"pause"  and  "stop"  placement. 
Additional  2102s  can  be  added 
for  almost  unlimited  memory 
storage  (message  length  or 
quantity). 

The  8047  operates  from  5  V 


dc  and  draws  less  than  10  mA 
of  current.  It  is  priced  at  $39.95 
in  quantities  of  one.  An  8047-1 
kit,  containing  the  8047, 
sockets,  PCB,  2102  memory, 
and  manual,  is  priced  at  $69.95. 
For  additional  information, 
contact  Curtis  Electro  Devices, 
Inc.,  Box  4090,  Mountain  View 
CA  94040;  (415)-964-3136. 

NEW  BUDGET-PRICED 
POWER  SUPPLY  FROM  STACO 

Staco,  Incorporated,  of 
Dayton,  Ohio,  a  manufacturer 
of  variable  ac  voltage  controls 
and  dc  power  supplies  for 
mobile  electronic  equipment, 
announces  the  introduction  of 
a  new  budget-priced  filtered 
power  supply. 

Staco's  Model  FPS-4  Filtered 
Power  Supply  provides  an 
economical  answer  for  oper-s 
ating  CB  radios,  stereos,  tape 
decks,  and  other  automotive 
equipment  in  the  home,  shop, 
or  office. 

The  Model  FPS-4  operates  on 
a  120  volt  ac,  60  Hz  input,  and" 
provides  1 2-volt  dc  output  at  5.5 
Amps  surge,  4  Amp  continuous 
duty. 


The  Model  FPS-4  features 
automatic  overload  and  short- 
circuit  protection.  The  ven- 
tilated steel  housing  is  clad 
with  black  and  white  vinyl.  Bot- 
tom pads  are  also  vinyl  covered 
to  prevent  scratches  or  mars  on 
furniture. 

Each  unit  is  complete  with  in- 
put power  cord,  on-off  switch, 
pilot  light,  and  operating  in- 
structions. A  terminal  board  on 
the  rear  of  the  unit  provides 
easy-to-make  output  connec- 
tions. The  Staco  Model  FPS-4  is 
backed  by  a  90-Day  Limited 
Warranty.  For  more  informa- 
tion, contact  Staco,  Incor- 
porated, 301  Gaddjs  Boulevard, 
Dayton  OH  45403.""' 

NEW  VIZ  RELAY-PROTECTED 

100,000Q/V 

.VOM  IS  HALF  THE  PRICE  OF 

COMPETITIVE  UNITS 

VIZ  Test  Instruments  Group 
of  VIZ  Mfg.  Co.  has  added  a 
new  high-quality,   mdderately- 
jariced  VOM  to  its  line  of  elec- 
tronic test  instruments. 

The   WV-520B    general    pur- 

Continued  on  page  73 


The  Curtis  8047  CW  message  memory. 


Staco's  FPS-4  power  supply. 
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Don  Meredith  W6LTV 
P.O.  Box  3  OS  J 
Ventm-a   CA   93003 


When  In  Doubt, 
Improvise! 

adding  TT  convenience  to  your  HT-144B 


After  being  bitten  by  the 
2m  FM  bug,  I  decided 
the  only  antidote  was  to  go  as 
inexpensively  as  possible  on 
the  2m  band. 

I   purchased   an    HT-144B 
from    VHF    Engineering   and 


spent  one  weekend  assem- 
bling the  kit.  The  instructions 
were  very  explicit  and  clear. 
Except  for  one  error  (cockpit 
trouble),  the  unit  performed 
very  well. 

Then,  of  course,  the  inevi- 
table followed:  I  had  to  have 
a  telephone  touch  tone™ 
pad.  After  considering  a  num- 
ber of  possibilities,  I  finally 
settled  on  a  unit  from  Data 
Signal.  The  unit  was  their 
SME  style  "C"  mode!  with 
1 2  characters. 

This  unit  uses  a  tactile 
plastic  pad  and  is  very  thin. 
(In  fact,  it  looked  so  fragile,  I 
considered  returning  it,  as  it 
had  no  mounting  bezel.  After 
writing  Data  Signal  and  learn- 
ing that  they  wanted  a  10% 
restocking  charge,  I  decided 
to  keep  it  I  was  assured  by 
them  that,  in  spite  of  its 
appearance,  it  was  very  dur- 
able and  reliable.) 

I  tried  to  use  acoustic  cou- 
pling in  my  first  attempt,  but 
there  was  considerable  distor- 
tion present  both  on  the  air 
and  on  the  scope.  Rather 
than  rebuild  the  acoustic  cou- 
pler (after  all,  I  did  want  to 
use  the  thing  before  old  age 
set  in),  I  decided  to  mount 
the  pad  directly  on  the 
HT-144B. 

Fig,     7.     Exploded    view    of         The   instruction   sheet  ac- 
bezel  assembly,  company  ing    the    SME    pad 
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suggested  mounting  it  with 
double-backed  polyfoam 
tape.  Being  of  a  more  conser- 
vative nature,  I  decided  to 
make  a  bezel  for  it  and  attach 
it  with  screws.  Besides,  I  de- 
cided, a  bezel  would  make  it 
look  more  professional  and 
finished. 

The  bezel  I  made  was  lami- 
nated from  three  pieces  of 
one-sixteenth-inch-thick- 
copper,  one-side-glass  epoxy 
board.  I  fashioned  the  top 
layer  with  twelve  cutouts  to 
frame  the  characters  on  the 
pad.  This  included  beveling 
and  rounding  the  inside  edges 
of  each  cutout  for  better  ap- 
pearance and  finger  comfort 
when  dialing. 

The  second  layer  was  just 
a  frame  which  was  cut  out  to 
just  clear  the  pad  within  the 
cutout  area.  The  third  piece 
was  also  cut  out  to  clear  the 
underside  of  the  pad  where 
the  wires  from  the  tone  gen- 
erator board  are  soldered. 

Next,  the  three  pieces 
were  put  together  tem- 
porarily in  sequence  and 
clamped.  About  three- 
sixteenths  of  an  inch  (1.5 
mm)  in  from  each  edge  at  the 
corners,  I  drilled  a  hole  to 
just  clear  a  #3  machine  screw. 
After  this  was  done,  I 
stripped  off  the  copper  lami- 
nate, finish  sanded,  and 
cleaned   the   whole  assembly 


with  lacquer  thinner.  Then  1 
sprayed  the  front  layer  and 
all  edges  with  a  flat  fast- 
drying  lacquer.  (A  word  of 
caution  here:  Clean  the  unit 
and  spray  only  in  a  weil- 
ventilated  area,  preferably 
out-of-doors.  If  you  have  a 
packing  box  that  makes  a 
good  spray  booth,  you  will 
avoid  the  spray  getting  on 
unprotected  surfaces.)  The 
unit  was  then  disassembled 
and  the  pad  was  placed  in  the 
"sandwich."  This  was  re- 
assembled, and  all  was  ready 
for  mounting  on  the  HT. 

I  chose  to  wire  the  gener- 
ator board  to  the  tactile  pad 
before  installing  the  unit  on 
the  HT-144B  to  facilitate  as- 
sembly. 

The  next  problem  was  de- 
termining just  exactly  where 
there  was  sufficient  clearance 
for  the  wiring  and  generator 
board  inside  the  HT.  After 
pondering  and  making  a  few 
dry  runs,  I  found  I  could 
readily  mount  the  pad  just 
beiow  the  speaker  and  the 
fastening  screws  for  the 
HT-144B  circuit  board.  A 
close  inspection  revealed  that 
the  generator  board  would 
snuggle  up  partially  between 
the  HT-144B  circuit  board 
and  the  case  with  a  small 
amount  protruding  into  the 
battery  area.  Wjth  this  in 
mind  and  using  the  bezel  for 
a  pattern,  I  drilled  the  holes 
to  mount  the  assembly;  then 
I  made  a  cutout  1.1  inches 
(2.8  cm)  long  and  0,93  inch 
(2.4  cm)  wide  in  the  HT  case. 
This  cutout  allowed  the  gen- 
erator board  to  be  worked 
through  the  case  to  its  posi- 
tion inside.  (Be  sure  the  cut- 
out is  oriented  so  that  the 
short  side  is  parallel  to  the 
long  side  of  the  case.  Also,  I 
found  it  prudent  to  wrap  the 
generator  board  with  a  layer 
of  black  plastic  electrical  tape 
before  putting  the  thing  into 
the  unit;  this  precludes  any 
shortcircuits.) 

After  everything  was  in 
place,  I  soldered  the  leads 
from  the  generator  board  to 
the  transmitter  board:  black 
to  ground,  red  to  the  circuit 
side  of  the  power  switch,  and 
green  to  the  point  where  the 
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speaker  lead  runs  to  the  audio 
IC  input  coupling  capacitor, 
(in  this  rig,  the  speaker  dou- 
bles as  the  mike.) 

I  attempted  to  dial  up  the 
repeater,  but  it  refused  to 
cooperate.  Well,  old-timers 
make  mistakes,  too.  Mine  was 
that,  since  the  speaker  had 
only  eight  Ohms  to  ground, 
the  impedance  was  too  low 
for  the  pad  output,  and  the 
pad  was  effectively  grounded. 

That  was  the  last  problem 
to  solve  and,  since  I  needed  a 
quick  solution,  1  decided  on  a 


mechanical  switch. 

Now,  it  just  so  happened 
that  the  good  people  at  S.  D. 
Sales  in  DaJlas  had  included 
as  a  premium  with  a  recent 
order  to  me  a  quantity  of 
miniature  SPDT  slide 
switches.  They  were  perfect 
for  the  job,  so  I  used  one.  I 
drilled  mounting  holes  and 
made  the  cutout  for  the  but- 
ton just  above  and  centered 
on  the  dialing  pad.  Be  careful 
to  make  sure  you  bend  the 
lugs  of  the  switch  down  a  bit. 
If  you  don't,  there's  a  chance 


they    will    short    against   the 
assembly  inside. 

After  all  the  parts  were 
mounted,  I  removed  the 
speaker  lead  and  the  gener- 
ator hoard  lead  from  the 
transmitter  board  and  sol- 
dered them  to  opposite  poles 
of  the  switch.  The  common 
lug  of  the  switch  was  con- 
nected to  the  audio  input 
coupling  capacitor,  the  point 
from  which  the  speaker  lead 
had  been  removed.  Then 
everything  was  replaced  in 
the  HT  case. 


This  lash-up  works  well, 
and  the  only  inconvenience  is 
moving  the  switch  from  the 
"listen"  position  to  the 
"dial"  position  the  three 
times  necessary  to  use  the 
pad.  (1  say  three  times  be- 
cause I  always  dial  up  the 
repeater,  switch  back  to  make 
sure  I  have  a  dial  tone,  switch 
to  "dial,"  dial  the  number, 
and  then  switch  back  to 
"listen.") 

Now,  if  someone  will  only 
come  up  with  a  logic  switch 
for  this  application  ..." 
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pose  1O0,OO0£/V  dC  VOM  is 
fuse-  and  relay-protected 
against  overload  on  all  ranges 
and  functions.  It  employs  a 
high-quality,  easy-to-read  taut- 
band  meter  movement  witfi 
color-  coded  scales  and  mirror, 
and  precision  resistors  are 
used  throughout  for  long-term 
stability  and  accuracy.  Its  price 
is  $68.00. 


The  instrument  measures  dc 
voltages  as  low  as  1  mV,  and  up 
to  1,000  V  in  eight  ranges;  ac 
(rms)  from  100  mV  to  1,000  V  in 
five  ranges;  dc  current  from  0.1 
uA  to  10  A  in  seven  ranges; 
resistance  from  0.25Q  to  20 
megohms  in  four  ranges;  and 
decibels  from -20  to  -t-36dB.lt 
has  a  special  jack  that  can  be 
used  to  measure  ac  current 
from  0-10  A,  and  a  polarity 
switch  to  permit  dc  measure- 


ments without   reversing   test 
lead  connections. 

A  push-button  on  the  front 
panel  permits  rapid  reset  of  the 
protective  relay  should  the 
meter  be  accidentally  over- 
loaded. 

The  VOM's  dc  voltage,  ac 
voltage,  and  dc  current  ac- 
curacy is  ±3%  full-scaie.  its 
rugged  light  blue  ABS  plastic 
case  measures  6-5/8"  (17  cm)  x 
5"  {12.6  cm)  x  2-3/4"  (7  cm),  and 
it  weighs  1.5  lb  (0.69  kg).  It  is 
supplied  with  two  test  leads,  a 
spare  fuse,  and  an  operating- 
manual. 

For  further  information,  con- 
tact Robert  Liska,  VIZ  Test  In- 
struments Group,  335  E.  Price 
Street,  Philadelphia  PA  19144; 
(215J-844-2626. 

EICO  ADDS  NEW  MODEL  4A4 

MULTIMETER  TO  TRUVOHM 

LINE 

EICO  Electronic  Instrument 
Co.,  Inc.,  is  adding  a  new  multi- 
meter, Model  4A4.  to  its 
Truvohm-'  line  of  low-cost," 
high-quality  factory-assembled 
VOMs. 

The  new  multimeter  is  a  4000 


Ohms'volt  general-purpose  in- 
strument with  17  ranges.  The 
meter  measures  up  to  1000 
volts  dc  and  ac,  up  to  250  mA  dc 
and  up  to  2  megohms  resis- 
tance. Accuracy  is  ±3  percent 
on  dc  and  ±4  percent  on  ac.  It 
features  a  recessed  selector 
switch  and  an  easy-to-read 
3-inch  meter  with  mirror-back 
scale.  The  movement  is  diode- 
protected.  A  high-impact 
plastic  case  is  used;  it 
measures  5"  by31/j"  by  1-7/16". 
Suggested  price  of  the  new 
Model  4A4  is  only  $17.95, 
assembled  and  complete  with 
batteries  and  test  leads. 

The  EICO  Truvphm  line  in- 
cludes a  highly  sensitive  100k 
Ohms/volt  bench-size  multi- 
meter and  a  clamp-on  ac  cur- 
rent tester.  The  line  also  in- 
cludes seven  other  instruments 
ranging  from  a  simple,  inexpen- 
sive 1000  Ohms/volt  meter  to  a 
20,000  Ohms/volt  mirrored 
scale  meter. 

For  further  details,  contact 
"EICO  Electronic  Instrument 
Co..  Inc.,  108  Nevj  South  Road, 
Hicksville  NY  11801;  (516)681- 
9300. 
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VIZ's  relay-protected  VOM. 


I  am  in  need  of  information 

on  adding  AM  phone  capability 

to  a  Heath  SB-102  transceiver. 

David  Unkles  WA2UIS 

Box  212 

Mendham  NJ  07945 

Being  a  subscriber  to  your 
magazine  for  five  years,  I  feel 
disappointed  in  not  being  able 
to  find  any  articles  on  how  to 
build  beam  antennas  for  35, 
155,  and  454  MHz.  !  am  a 
monitor  buff  and  would  like  to 
increase  my  listening  range, 
but  futile  trips  to  local  elec- 
tronic houses  have  not  pro- 
duced one  magazine  that  lists 
charts  to  build  or  modify  ex- 
isting products.  The  VHF  Hand- 
book only  lists  amateur  beams, 


with  no  conversion  to  go  higher 
or  lower.  Those  commercial 
beams  are  out  of  sight,  so 
perhaps  you  or  one  of  your 
readers  could  supply  this  info.  I 
would  be  eternally  grateful. 

John  P.  Snyder,  Jr. 

355  Lackawanna  B-8 

Reading  PA  19601 

I  have  an  ASR-32  machine. 
Could  anyone  help  me  find  the 
local  loop  and  convert  the 
machine  to  operate  a  TU  unit? 

I  am  just  getting  into  RTTY. 

Any    information    would    be 

greatly  appreciated.  Thank  you. 

Joseph  Schwartz  K2VGV 

43-34  Union  Street 

Flushing  NY  11355 
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Relief 
for  the  Rockbound 

■continuous  tuning  for  FM  rigs 


John  F.  Sehring  WB2EQG 
PO  Box  306 
Oradell  NJ  07649 


Since  tuning  the  bands  has 
always  been  a  favorite 
amateur  pastime,  having  your 
2  meter  FM  receiving  capa- 
bilities "rockbound"  can  be  a 
frustrating  experience. 
Crystals  for  each  channel 
would  be  too  costly  (not  to 
say  impractical),  and  syn- 
thesizers are  nice,  but  costly. 
"Rolling  your  own"  tunable 
front  end  for  2  meters  would 
be  a  challenge,  but . . . 

Presented  here  is  a  simple 


V 


modification  to  add  con- 
tinuous 2  meter  receive 
tuning  to  FM  transceivers  (or 
receivers)  presently  using 
crystal  control  for  receive.  It 
is  adaptable  to  most  FM 
equipment,  whether  tubed  or 
solid  state,  wide  or  narrow 
band,  just  as  long  as  the  unit 
has  a  10.7  MHz  i-f  frequency 
at  some  point  in  its  signal- 
processing  chain.  Depending 
on  the  particular  model  in- 
volved, this  modification  may 
require  few  or  no  changes  in 
the  existing  circuitry  and  will 
not  alter  crystal -control  or 
squelch  functions. 

A    Heath  kit    GR-98   VHF 


AM  monitor  receiver,  picked 
up  cheaply  at  a  swap  session, 
will  provide  the  necessary 
parts  for  this  project  It  is 
solid  state  with  108  to  136 
MHz  coverage  (in  its-original 
form),  has  a  10.7  MHz  AM  i-f 
strip,  and  has  a  completely 
separate  shielded  tuner,  6:1 
vernier,  and  tuning  dial.  This 
tuner  uses  bipolar  devices 
with  tuned  rf,  mixer,  and 
oscillator  stages  and  has  ""a 
low-impedance  10.7  MHz 
output.  See  Fig.  2  for  a 
GR-88  schematic  (similar  to 
the  GR-98). 

Now,  the  plan  of  attack  is 


44- 

145  MH;       2-METER 
-*]    VARIABLE 

TUNER 


Fig.  I.  Block  diagram.  Typical  crystal-control  double-conversion  FM  receiver  strip. 


to  modify  the  tuner  to  cover 
2  meters  (with  full  band- 
spread),  remove  it  from  the 
donor  GR-98  receiver,  and 
use  it  to  inject  a  10.7  MHz 
signal  into  a  suitable  point  of 
the  transceiver's  i-f  strip. 
Thus,  the  original  input  fre- 
quency of  "the-  transceiver  is 
not  relevant  —  just  be  sure 
that  its  j-f  frequency  is  10.7 
MHz  (or  close  to  it),  as  you 
will  be  bypassing  its  original 
front  end.  See  Fig.  1 . 

If  the  GR-98  donor  re- 
ceiver is  working  at  all,  it 
would  be  easiest  to  modify 
the  tuner  to  cover  2  meters 
before  removing  it.  In  case 
the  donor  receiver  is  not 
working,  the  following  re- 
turning may  be  done  after  the 
tuner  is  electrically  connected 
to  the  transceiver.  To  get  the 
tuner  on  2  meters,  back  off 
on  the  tuner's  rf,  mixer,  and 
oscillator  padder  capacitors 
and  inductors,  T101  and 
C102  (rf),  L101  and  C109 
(mixer),  and  LI  02  and  C112 
(oscillator).  See  Fig.  3.  A 
signal  source  would  be  help- 
ful, but  on-the-air  signals  will 
do  for  rough  calibration.  To 
bandspread  145  to  148  MHz 
over  the  entire  range  of  the 
tuning  capacitor,  remove  all 
but  the  end  rotor  plate  from 
each  of  the  three  sections  of 
the  variable  tuning  capacitor. 
Then,   readjust  the  oscillator 
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HEATH  GR-S8    TUNER 


V 


1- 


Fig.  2,  Schematic  of  GR-88  tuner.  All  resistors  and  capacitors  shown  outside  of  the  clotted  line  and  without  a  value  are  included 
with  the  basic  tuner  package,  ^Instead  of  RI02  and  R703,  a  10k  pot  could  be  a  sensitivity  control^ 


with  L1 02  at  the  low  end  and 
C1 12  at  the  high  end  of  the 
band  for  the  exact  band- 
spread  you  desire.  Next,  alter- 
nately trim  T101  and  L101 
(rf  and  mixer  stages)  at  the 
low  end  of  the  band  and  trim 
CI  02  and  CI  09  (rf  and  mixer 
stages)  at  the  high  end  of  the 
band  until  the  rf  and  mixer 
stages  track  with  the  oscil- 
lator as  wefi  as  possible.  You 
may  want  to  knife  the  rotor 
plates  slightly  to  obtain  even 
better    tracking,    but    do    it 


carefuily  —  the  rotor  piates 
are  quite  fragile.  It's  worth 
the  effort  to  perform  these 
adjustments  carefully  to 
achieve  best  cross-modulation 
rejection  and  sensitivity. 

To  get  the  tuner  operating 
with  the  new  transceiver,  a 
few  simple  things  need  to  be 
done.  First,  this  tuner,  being 
part  of  an  AM  receiver,  gets 
age  voltage  from  its  asso- 
ciated AM  i-f  strip.  For  FM 
service,  the  rf  stage  should  be 
run    at   fixed    high    gain    to 


insure     adequate     sensitivity  R103,   at  point  3.  A  coaxial 

and    limiting    in    subsequent  antenna   connection. .is  made 

stages.     Fig.     2    shows    how  at  point  1  or  2.  Then  install  a 

fixed  bias  can  be  added  using"  "short  piece  of  low-impedance 

only  two  resistors,  R102  and  coaxial  cable  from  the  tuner 


Parts  List 

Description 

Tuner    for   GR-98 
(108-132  MHz) 

Heath  part  number 
110-52 

Approximate  price 

$25.00 

6:1  vernier 

100-863 

$  2.80 

Tuning  dial 

464-57 

$     .70 

Tuning  knob 

462-230 

$  1.90 

Tuner  mounting 
bracket  (need  2) 

204-955 

$     .65  each 

Available  frbm:  Heath  Company,  Parts 
Ml  49022,  or  local  Heath  retail  outlets 
parts  and/or  can  order  them  for  you. 

Department,  Benton  Harbor 
may  have  some  of  these 
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Fig.  3.  Plan  view  of  GR-88  tuner. 
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Fig.  4.  Partial  schematic  of  Hammarlund  FM-50A  i-f  strip  showing  injection  point. 

output,  points  7  and  8,  to  be  cable  would  be  best  but  is  not  point  11,  as  shown  in  Fig.  2. 
connected  to  the  transceiver  strictly  necessary.  Last,  the  This  voltage  can  be  supplied 
i-f     strip.      Low-capacitance      tuner   will   need   +9  V  dc  at     from  batteries  (current  drain 


of  the  tuner  is  quite  smal!)  or 
from  the  transceiver  power 
supply  via  a  zener  diode  and 
dropping  resistor. 

Now,  take  a  particular  FM 
transceiver,  in  this  case  a 
Hammarlund  FM-50A  —  all 
tubes,  double  conversion, 
with  a  10.7  MHz  first  i-f  using 
a  13  kHz  bandpass  filter.  This 
i-f  strip,  while  not  really 
sophisticated,  is  reasonably 
representative  of  many  i-f 
strips.  The  idea  is  to  select 
the  best  point  in  its  i-f  strip 
to  inject  the  output  of  the 
tuner.  The  point  chosen  is 
just  after  the  first  mixer  plate- 
transformer,  at  the  input  to 
the  bandpass  filter,  point  A 
on  Fig.  4.  This  makes  full  use 
of  the  i-f  strip's  selectivity, 
gain,  and  limiting  charac- 
teristics. Also,  since  the 
output  impedance  of  the 
tuner  is  about  50-100  Ohms 
and  the  input  impedance  of 
the  bandpass  filter  is  about 
Ik  Ohm,  the  tuner  output  is 
not  loaded  down,  and  plenty 
of  signal  is  available.  One 
could,  however,  juggle  the 
values  of  the  capacitors  at 
T102's  secondary,  C131  and 
C132,  to  match  more  closely 
the  input  impedance  of  the  i-f 
filter  or  strip  used.  If  you  do 
decide  to  change  the  capaci- 
tors, remember  that  the  total 
series  capacitance  across 
T102's  secondary  winding 
must  remain  about  the  same 
so  that  T102  continues  to 
resonate  at  10.7  MHz. 

If  you  can't  find  a  junked 
or  used  GR-98,  order  the 
tuner  from  Heath;  see  the 
parts  list  for  details.  As  men- 
tioned, Heath  also  manu- 
factures a  virtual  twin  to  the 
GR-98.  It  is  theGR-88  VHF 
FM  monitor  receiver.  The 
GR-88  has  the  same  kind  of 
tuner  as  the  GR-98,  except 
for  a  frequency  coverage  of 
1  52  to  1  74  MHz,  and  has  an 
FM  i-f  strip.  Using  the  GR-88 
tuner  might  be  a  satisfactory 
alternate  choice.  To  cover  2 
meters,  though,  jt  would  be 
working  at  the  low  end  of  the 
tuning  range  instead  of  the 
upper  end,  as  with  the  GR-98 
tuner.  The  conversion  would 
be  the  same  with  one  ex- 
ception:    After    pulling    the 
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variable  capacitor  rotor  plates 
to  achieve  enough  band- 
spread,  there  would  not  be 
enough  total  circuit  capaci- 
tance in  the  rf,  mixer,  and 
oscillator  stages  to  tune  down 
to  2  meters.  Therefore,  extra 
fixed  disc  ceramic  capacitors 
would  have  to  be  added 
across  CI  03  (rf),  CI  11 
(mixer),  and  C1 13  (oscillator) 
to  provide  more  capacitance. 
Some  final  notes:  As  with 
any  oscillator  running  at  136 
MHz,  mechanical  rigidity  and 


power  supply  stability  are 
important  for  ease  of  tuning 
and  low  drift.  I  used  the 
matching  6:1  vernier,  tuning 
dial,  and  brackets  that  came 
with  the  GR-98.  It  all  fits 
together  well  and  makes  for 
smooth  tuning.  The  tuner  is 
small  enough  (about  3"W  x 
3"D  x  2"H)  to  fit  inside  the 
Hammarlund  case  but  could 
more  easily  have  been  ex- 
ternally mounted  in  its  own 
case.  To  restore  crystal  re- 
ceive operation  in  the  Ham- 


marlund, I  simply  remove  the 
voltage  from  the  tuner  and 
plug  the  receive  crystal  back 
into  its  socket;  something 
more  elegant  could  be 
arranged.  The  tuner's  output 
frequency  may  be  adaptable 
to  11,5  MHz,  but  I  haven't 
tried  it. 

The  sensitivity  of  this 
combination  is  quite  okay  for 
local  work,  about  1  uVfor  20 
dB  SNR.  Selectivity  is  mostly 
dependent  on  the  particular 
i-f  strip  and  filter  used.  The 


Hammarlund  can  easily 
separate  three  strong  re- 
peaters spaced  on  adjacent 
channels  with  little  problem. 
Cross-mo  duiati  or.  is  some- 
times a  problem  from  a  very 
local  repeater  (line  of  sight 
from  my  location).  The 
tuner's  tuned  tf  and  mixer 
stages  help  minimize  such 
problems,  but,  with  bipolar 
devices,  you  can't  expect  per- 
fection. No  images  or  other 
spurious  responses  have  been 
noted.  FBQSYon  2!  ■ 


Looking  H/est 


from  page  16 

SMAVS.  REPEATER  COUNCIL: 
WHAT'S  THE  DIFFERENCE? 

Since  repeaters  sit  in  the 
same  spot  day  after  day,  a  way 
had  to  be  found  to  keep  them 
from  interfering  with  one 
another.  Out  of  this  need  was 
born  the  concept  of  voluntary 
coordination.  The  end  result  In 
many  cases  was  the  repeater 
council.  By  and  large,  most 
councils  are  political  in  nature 
and  have  the  technical  aspects 
of  their  operation  delegated 
either  to  an  individual  or  to  a 
committee.  The  council  itself 
acts  as  a  political  voice  in  the 
amateur  community,  letting 
people  know  what  its  area's 
FMers  are  doing  and  why.  At 
times,  the  political  and 
technical  aspects  of  operation 
intersect,  especially  when  a 
council  is  called  upon  to 
mediate  a  confrontation  be- 
tween two  or  more  systems. 

When  deregulation  came 
along,  FM  was  suddenly  set 
free  to  roam  and  wander  like 
any  other  mode.  Not  that  it  had 
had  any  real  restraints  before. 
However,  with  the  repeater  ac- 
tivity centered  in  the  upper  two 
megahertz  of  two  meters  (with 
the  exception  of  a  few  isolated 
places  like  California,  we  are 
addressing  a  2  meter  question 
here),  very  few  FMers  bothered 
to  wander  into  the  area  below 
146  MHz.  Those  who  did  were 
the  ones  with  the  multi-mode 
radios,  and  below  146,  their  FM 
operations  gave  way  to  SSB, 
CW,  and  AM  for  the  most  part. 
Then  came  deregulation  and  a 
new  repeater  subband  from 
144.5  to  145.5  MHz.  FM  was  no 
longer  isolated  as  it  had  been. 
Suddenly,  it  was  all  over  the 
place—sometimes  in  places  it 
really  didn't  belong.  It  was  on 
top  of  EME  contacts,  or  atop  a 
DX  opening  to  Hawaii  on  SSB. 


Needless  to  say,  the  other 
spectrum  users,  a  good  number 
of  whom  had  never  even  both- 
ered to  listen  to  FM  above  146 
MHz,  were  more  than  slightly 
irked,  it  was  obvious  that  if  the 
transgression  were  to  continue 
unchecked,  an  intermode  con- 
frontation would  develop.  In 
this  case,  FM  would  lose.  Solv- 
ing this  potential  problem 
would  require  the  establish- 
ment of  lines  of  inter- 
communication among  all 
spectrum  users,  for  the  pur- 
pose of  working  to  develop  the 
guidelines  and  peer  pressure 
necessary  to  insure  the  sancti- 
ty of  all  modes  and  all  spec- 
trum users.  To  do  this,  the 
SCRA  had  to  open  its  structure 
and  give  voting  rights  to  all  in- 
terested parties.  When  it  did,  it 
ceased  being  a  "repeater  only" 
entity.  Since  it  was  now  con- 
cerned with  the  whole  band,  it 
had  entered  into  total  spectrum 
management. 

Now  that  the  foundation  has 
been  poured,  the  real  work 
begins.  Already,  an  open 
dialogue  exists  with  the 
southern  California  chapter  of 
Sidewinders  On  Two,  and  very 
shortly  the  two  will  begin  work- 
ing together  on  a  large-scale 
education  project  aimed  at  all 
spectrum  users.  After  all, 
education  and  cooperation  are 
the  real  keys  to  good  use  of  the 
two  meter  spectrum  in  south- 
ern California.  This  education 
project  will  include  such  things 
as  a  guide  to  overall  operations 
on  the  band  (which  will  be  sup- 
plied to  all  equipment  outlets), 
a  taped  QST  explaining  and 
demonstrating  the  operation  of 
various  modes  (to  be  made 
available  to  area  repeaters), 
and  formalized  two  meter  band 
plan  (for  use  in  all  area  repeater 
directories). 

I  would  like  to  give  credit  to 
three    people   who    are    really 


responsible  for  the  turnaround. 
If  it  had  not  been  for  them,  there 
is  a  good  chance  that  what  we 
now  have  might  never  have 
come  into  existence.  First 
there  is  Herbert  "Pete"  Hoover 
III  W6ZH.  His  speech  to  the 
SCRA  that  we  reprinted  in  this 
column  was  the  impetus  that 
we  needed.  Thanks  to  him,  the 
idea  took  root  and  began  to 
grow. 

Then  there  is  Bob  Thornburg 
WB6JPI.  Bob  is  a  very  forward- 
thinking  individual  who  be- 
lieves in  people.  Bobcaredj  and 


that  helped  make  it  happen. 

Finally,  it  was  Art  Gentry 
W6MEP  who  sold  the  concept 
of  an  open  organization  with  a 
broad-based  voting  member- 
ship. Had  he  not  come  out 
publicly  for  it,  there  is  a  good 
chance  that  it  might  not  have 
sold. 

Thanks  in  good  part  to  these 
three  gentlemen,  the  coming  of 
a  new  ideal  in  overall  spectrum 
development  has  become  part 
of  the  southern  California  VHF 
environment.  We  are  lucky  to 
have  them. 


Ham  Help. 


I  need  a  manual  or  schematic 
for  a  Collins  R-389/URR,  15-  to., 
1500-kHz  receiver.  I  also  need 
information  on  the  Rycom 
2174A  Freq.  Selective  Volt- 
meter. Also,  I  would  like  to  con- 
tact people  in  my  area  who  are 
interested  in  the  1575  meter- 
band. 

Larry  Bearse  WA1LGQ 

132  Christine  Drive 

East  Hartford  CT  06108 


I'm  looking  for  either  the 
Hammarlund  PRO-200  or 
HXQ-300  transceiver  or  any  in- 
formation on  these  units,  i.e., 
manuals  for  copying,  old  ads, 
etc.  They  were  built  about  mid- 
1960,  could  both  operateon  160 
through  10  meters,  and  were 
rated  at  300  Watts  input  on 
SSB. 

Rick  Markey  WB3CFG 

157  WeidmanSt. 

Lebanon  PA  17042 


I  have  been  an  amateur  radio 
operator  for  almost  thirty  years. 
During  this  time,  I  have  had  an 
E.  M.  Sargent  multiband 
receiver,  Model  31,  serial 
number  3019,  in  good  working 
condition. 

Does  anyone  know  the  value 
this  receiver  would  have,  either 


historically  or  as  an  antique?  I 
would  appreciate  hearing  from 
"anyone  who  knows  something 
about  the  assessment  of  this 
receiver. 

William  Stradley  W0BHK 

8450  West  Vassar  Dr. 

Lakewood  CO  80227 

I  will  pay  for  an  original,  or 
copy,  of  a  schematic  diagram 
for  an  Eldico  SSB-1000  or  SSB- 
1000F  kilowatt  linear  amplifier. 
The  oscilloscope  in  this  1958 
vintage  unit  is  not  working 
properly,  and  I  would  like  to 
have  the  schematic  before 
attempting  to  repair  it.  Thanks 
for  any  help. 

Steve  ZahosWB2UNH 

128  Tomcyn  Dr. 

Williamsville  NY  14221 

I  need  information  on  the 
Olivetti  TE300  terminal.  I  am 
specifically  interested  in  a  ser- 
vice manual  for  the  keyboard/ 
printer  unit,  ideally  with  elec- 
trical information.  A  wiring 
diagram  for  the  power  supply 
unit  would  also  be  helpful,  but  I 
would  appreciate  any  informa- 
tion. Thank  you. 

Charles  Boelens 

7311  Coronado  Dr. 

Burnaby,  B.C. 

Canada  V5A1P9 
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Rodney  L.  Bun 
Box  8128 
Boise  ID  83707 


Power  Supply  Magic 


—  the  forgotten  voltage  doubler 


If  you  are  anything  like 
me,  you  have  at  one  time 
or  another  found  yourself 
in  the  middle  of  a  very  in- 
teresting IC  project  with  a 
board  or  two  full  of  nice 
easy-to-use  TTL  logic  parts 
with  a  few  discretes  and 
the  usual  complement  of 
resistors  and  capacitors. 
Everything  is  going  just 
fine,  and  your  tally  sheet, 
on  the  side  that  you  should 
use  to  keep  track  of  power 
supply  requirements,  is 
showing  a  single  5-volt  sup- 
ply running  up  to  about  2.5 
Amps.  You  think  to  your- 
self with  a  smile  that  here 
is  the  perfect  place  to  use 
that  "super  zapper"  12.6 
volt  c-t  at  99  Amps 
transformer  that  you  have 
hidden  at  the  back  of  the 
junk  box.  It  is  a  real 
monster  with  a  single 
secondary  and  all  kinds  of 
reserve  for  future  expan- 
sion to  the  system. 


AM  of  a  sudden,  here 
comes  a  subsection  to  your 
design  that  you  could  ac- 
complish with  one  moder- 
ately-priced MOS/LSl  chip 
instead  of  27  TTL  packages 
and  920  assorted  resistors 
and  capacitors.  The  only 
problem  is  that  it  requires 
three  voltages  from  the 
power  supply  you  have 
already  designed  with  just 
one  output  — specifically, 
plus  5,  minus  5,  and  minus 
12.  The  two  minus  voltages 
are  both  at  quite  low  cur- 
rent, such  as  50  mA  each. 

You  are  now  faced  with 
the  decision  of  how  to  ob- 
tain these  new  power  re- 
quirements. There  are  a 
number  of  ways  to  go,  and 
each  has  its  own  specific 
advantages  and  pitfalls. 

The  first  one  which 
might  logically  fall  to  mind 
wou  Id  be  to  use  a 
transformer  with  a  higher 
output   voltage    and    then 


Fig.  7.  (a)  Conventional  or  full-wave  doubler.  (b)  Cascade 
or  half-wave  doubler. 


divide  it  down  from  this 
level  to  obtain  the  various 
outputs  that  you  need.  This 
approach  would  be  fine  if 
the  higher  voltages  re- 
quired higher  current'  le- 
vels, but,  unfortunately, 
this  is  not  the  case  here.  If 
you  set  an  upper  level  of 
approximately  12  volts  and 
then  regulate  it  down  to  5 
volts  for  your  TTL  logic 
devices,  you  would  have  to 
use  a  series-pass  transistor 
or  other  regulating  scheme 
capable  of  dissipating  21 
Watts  for  a  3-Amp  supply' 
plus  a  safety  margin.  This  is 
fine  if  you  want  to  spend 
the  money,  but  I  don't  care 
to  spend  the  money,  and 
neither  do  I  care  to  have 
that  much  heat  floating 
around  inside  my  other- 
wise very  neat  package. 
You  also  have  to  consider 
here  that,  since  the  two 
minus  voltages  are  at  very 
low  current  relative  to  the 
plus  5  current  level,  you 
are  effectively  wasting  the 
capacity  of  half  of  the 
power  transformer.  In  this 
day  and  age  of  energy  con- 
servation and  awareness, 
this  just  won't  do! 

The  next  idea  to  arrive  in 
the  logical  route  of  design 
choices  is  the  use  of  a 
power    transformer    with 


multiple  secondary  wind- 
ings. Now,  if  you  have  had 
occasion  to  check  the 
prices  on  this  method  late- 
ly, you  will  dismiss  the 
thought  just  as  quickly  as  I 
did.  I  am  sure  there  are 
those  of  you  out  there  who 
will  jump  up  and  say,  "Why 
not  rewind  your  own  trans- 
former?" This  is  a  perfectly 
acceptable  solution,  if  you 
are  adept  at  this  sort  of 
thing.  But,  once  again 
speaking  for  myself,  the 
last  time  I  got  involved 
with  one  of  these  projects, 
after  several  days  of 
fighting  9  miles  of  stiff  and 
kink-prone  wire,  I  was 
wishing  that  I  could  get  my 
hands  on  the  guy  who 
wrote  the  article  about 
"Winding  Your  Own  Trans- 
formers For  Fun  and 
Profit." 

Another  method  would 
be  to  just  add  a  second 
transformer  for  the  ex- 
clusive use  of  these  two 
minus  voltage  levels.  I 
would  argue  against  this 
idea  solely  on  the  basis  of 
the  cost  of  ■the  transformer 
and  all  the  other  miscella- 
neous parts  necessary  for 
this  method. 

As  you  may  have 
guessed  after  reading  this 
far,  I  have  a  design  to  pro- 
vide all  the  needed  levels 
for  this  project  which,  in 
my  not-so-humble  opinion, 
shoots  all  these  other  ideas 
full  of  holes.  In  a  way,  it 
could  be  considered  al- 
most something  for 
nothing. 

It  is  based  on  a  circuit 
which  will  be  familiar  to 
most  hams  who  have  been 
around  long  enough  to 
have  worked  with  tube  cir- 
cuits. In  this  modern  day 
and  age  of  transistors  and 
ICs,  with  their  low  voltages 
and  high  currents,  it  has 
fallen  into  disuse.  I  am 
speaking  of  the  voltage 
doubler,  although,  when  I 
get  done  with  it,  you  might 
not  recognize  it  at  first 
glance. 

I  believe  that,  at  this 
point,  a  bit  of  background 


78 


oi 


o 


DOUBLER    CtflCU.T 


I>^ 


L     + 


;    i  r 


REGULATOR 


Fig.  2. 


~1 


Fig.  3. 


on  the  internal  functions  of 
the  voltage  doubler  circuit 
itself  would  be  in  order. 

Fig.  1  shows  two  com- 
mon voltage  doubler  cir- 
cuits. In  Fig.  1(a)  is  the  con- 
ventional full-wave  doub- 
ler, and  in  Fig.  1(b)  is  the 
cascade  or  half -wave 
doubler  circuit.  Each  of 
these  circuits  offers  the 
same  advantages  or  disad- 
vantages as  its  namesake  in 
the  standard  rectifier  cir- 
cuit. The  full-wave  doubler 
offers  higher  average  out- 
put in  both  current  and 
voltage,  depending  on  the 
load  applied  to  it,  and  re- 
quires less  filtering.  The 
half-wave  circuit  uses 
fewer  parts  but  does  re- 
quire much  heavier  filter- 
ing to  achieve  a  similar 
output. 

For  the  needs  in  this  ap- 
plication, the  half-wave  cir- 
cuit has  one  major  feature 
which  dictates  its  use.  It 
has  a  common  input  and 
output  side  that  can  be 
grounded  for  a  reference 
to  the  main  power  supply. 

To  understand  how  a 
voltage  doubler  operates, 
please  consider  Fig.  1(b). 
The  voltage  of  this  supply 
is  taken  across  capacitor 
C2,  which  is  charged  on 
alternate  half  cycles. 
When  the  input  is  in  its 
negative  half  cycle,  D2 
conducts  and  charges  ca- 
pacitor C1  to  the  peak  in- 
put voltage.  On  the  next 
half  cycle  of  input,  the  in- 
put signal  reverses  polarity 


and  is  now  in  series  with 
the  voltage  across  CI.  The 
voltage  at  point  "a"  is  now 
equal  to  Ejn  plus  Vc,  or 
twice  the  peak  input 
voltage.  Diode  D1  now  con- 
ducts and  charges  capaci- 
tor C2  to  this  higher 
voltage.  The  output  volt- 
age of  the  doubler  is 
already  partially  filtered, 
due  to  the  presence  of  the 
charged  capacitor  across 
the  output  terminals.  This 
filtering  should  be  quite 
adequate  for  most  uses  for 
which  you  might  consider 
this  circuit,  but  there  is  no 
reason  why  you  could  not 
provide  more  filtering  or 
even  some  sort  of  regu- 
lating circuitry.  It  should 
be  mentioned  that  the  out- 
put voltage  of  a  voltage 
doubler  circuit  is  quite 
load  dependent  and  nei- 
ther the  full-wave  nor  the 
half-wave  circuit  provides 
much  in  the  way  of  self- 
regulation. 

There  is  nothing  really 
critical  in  the  selection  of 
parts  for  use  in  a  doubler, 
except  that  I  would 
definitely  recommend  the 
use  of  very  good  high- 
quality  capacitors,  since 
they  must  carry  the  total 
load  current  continuously. 
I  have  not  come  across  any 
set  formulas  for  calcu- 
lating the  size  of  these 
capacitors,  In  the  days  of 
tube  usage,  it  was  common 
to  use  40  to  50  uF  for  C1 
and  C2,  but  I  have  found  in 
my  development  of  the  cir- 


cuit I  am  about  to  describe 
that  values  of  220  uF  have 
provided  adequate  current 
levels.  The  working  voltage 
of  the  capacitors  should  be 
at  least  twice  the  input 
voltage  for  C2  plus  a  safety 
margin,  while  C1  can  be 
specified  for  use  at  the  in- 
put voltage.  Since  the  cir- 
cuit is  capacitively  loaded, 
you  must  also  use  diodes 
of  good  quality  because 
they  will  see  relatively  high 
surges.  I  would  never  con- 
sider using  anything  less 
than  something  in  the 
1N4001  series  with  their 
1-Amp  continuous  rating' 
and  correspondingly  high- 
er surge  rating.  The  resis- 
tances shown  in  Figs.  1(a) 
and  1(b)  are  basically  there- 
to simulate  the  source 
resistances  from  the 
transformer  and  diodes, 
although  you  could  insert 
some  surge  limiting  resis- 
tance if  desired. 

Up  to  this  point,  I  have 
been  speaking  of  a  type  of 
circuit  which  will  give  a 
positive  output  with  re- 
spect to  common  line. 
However,  at  the  start  of 
this  article,  the  problem 
was  that  I  needed  two 
negative  voltages.  As  sim- 
ple as  it  may  seem,  I  can  do 
this  by  taking  the  basic 
cascade  or  half-wave 
doubler  circuit  and  revers- 
ing the  polarity  of 
everything. 

The  details  of  this  pro 
cedure  are  shown  in  Fig.  2. 
This  is  the  schematic  of  a 


power  supply  that  I  have 
used  with  considerable 
success  in  a  number  of 
projects  which  have  been 
custom  made  at  my  com- 
pany. The  upper  5-volt  sec- 
tion is  quite  conventional, 
with  an  NPN  series-pass 
transistor  driven  by  an 
other  NPN  transistor  set  up 
as  a  "differential  amp."  A 
number  of  articles  have 
been  written  regarding  this 
type  of  circuit,  so  I  will  not 
go  into  it  in  detail,  except 
to  say  that  this  particular 
one  uses  a  2N3055  for  the 
series-pass  transistor,  and  1 

""■draw  a  continuous  3  Amps 
from  it  without  any  prob- 
lems. I  do,  however,  have  a 
hefty   heat   sink    mounted 

-tor  the  2N3055.  Proper 
selection  of  the  trans- 
former, diodes,  series-pass 
transistor,  and  heat  sink 
would  allow  you  to  draw 
almost^  any  current  level 
you  might  desire. 

The  lower  section  is  the 
one  to  be  more  concerned 
with.  If  you  will  compare  it 
to  Fig.  1(b),  you  will  see  the 
similarity.  It  is  the  mirror 
image  of  the  half-wave 
doubling  circuit  and,  as  a 
result,  provides  a  negative 
output.  You  can  connect 
the  input  to  the  doubler  to 
either  side  of  the  trans- 
former secondary,  but  just 
be  sure  you  connect  it  in 
front  of  the  rectifiers  for 
the  other  section  of  the 
power  supply.  The  actual 
voltage  on  the  more  nega- 
tive end  of  C2  will  depend 
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on  the  secondary  voltage 
of  the  transformer  you 
choose  to  use,  but  you  can 
essentially  assume  that  the 
unloaded  voltage  at  this 
point  will  be  2  Vjn  peak 
(i.e.,  rated  secondary  volt- 
age X  1.414).  I  have  added 
the  two  zener  regulators  to 
this  negative  voltage  to  ob- 
tain the  two  levels  neces- 
sary to  supply  the  MOS/LSI 
chip.  At  very  low  current 
levels  (10-15  mA  or  less), 
there  is  no  need  for  a  filter 
capacitor  on  these  regulat- 
ed voltages.  However,  if 
you  wish  to  draw  more  cur- 
rent, they  would  most  likely 
be  necessary.  If  you  under- 
stood the  previous  expla- 
nation of  the  mechanics  of  a 
voltage  doubler  circuit, 
you  should  be  able  to  see 
the  workings  of  this  circuit 
with  very  little  study. 

To  expand  on  the 
possibilities  of  this  type  of 
circuit,  look  at  Fig.  3.  Here 
you  have  a  power  supply 
which  provides  5  volts  at 


high  current  levels,  minus  5 
and  minus  12  for  the 
MOS/LSI  devices,  and  also 
plus  and  minus  12  volts  to 
power  an  operational 
amplifier.  This  circuit  is 
very  well  suited  for  use 
with  low-power  opera- 
tional amplifiers  because, 
even  though  the  output  has 
rather  high  ripple  levels, 
most  low-power  op  amps 
have  a  very  high  power 
supply  ripple  rejection  ca- 
pability. All  this  from  a 
transformer  with  a  single 
12.6  volt  secondary.  How 
simple  and  efficient  can 
you  get?  To  me,  the  word 
efficiency  is  one  of  the 
most  important  things  to 
consider  with  this  method. 
Should  you  require  high- 
er voltages,  you  could  easi- 
ly employ  higher  orders  of 
voltage  multiplication  as 
long  as  they  have  a  com- 
mon input  and  output. 
However,  I  would  recom- 
mend that  you  spend  a  lit- 
tle time  "in  the  books" 
before  you   attempt  these 


levels  so  that  you  under- 
stand what  you  can  and 
can't  do.  Two  publications 
I  highly  recommend  are 
Voltage  Regulator  Hand- 
book from  National 
Semiconductor  and  DC 
Power  Supply  Handbook 
from  Hewlett-Packard.  The 
first  I  have  seen  advertised 
for  sale  in  some  of  the  ads 
in  this  magazine,  while,  for 
the  second,  you  might  have 
to  try  and  make  friends 
with  some  engineer  so  you 
could  beg,  borrow,  or  steal 
his  copy.  There  may  also 
be  others  among  73's  pub- 
lications from  which  you 
could  gain  further  informa- 
tion on  the  subject.  Many 
libraries  have  a  small  sec- 
tion on  electronics,  and 
you  might  be  fortunate 
enough  to  find  something 
there. 

You  could  build  this  sup- 
ply with  almost  any  type  of 
construction  practice  with 
which  you  are  comfort- 
able. I  generally  lay  out  a 
small  printed  circuit  board 


to  fit  what  space  I  have 
available  which  holds  all 
parts  except  the  trans- 
former and  the  series-pass 
transistor,  which  is 
mounted  on  its  own  heat 
sink  or,  in  some  cases, 
sinked  to  the  chassis.  In 
supplies  providing  lower 
power  levels,  I  have  even 
been  known  to  mount  the 
power  transistor  right  on 
the  board  in  a  small  heat 
sink.  If  you  do  this,  you 
must  watch  that  the 
temperature  of  the  device 
will  not  rise  high  enough  to 
damage  the  board  itself  or 
cause  problems  with  some 
of  the  other  parts  on  the  PC 
board. 

I  have  used  this  circuitor 
variations  of  it  in  several 
hundred  devices  manufac- 
tured by  my  company  over 
the  last  5  years  without  any 
problems  whatsoever. 
Within  the  limitations 
outlined  previously  regard- 
ing power  capabilities  and 
ripple,  the  circuit  will  do  an 
excellent  job  for  you.B 


from  page  15 

Isls.;  OZ— Denmark;  SJ/SK/ 
SL/SM— Sweden.  Not  all  of 
these  prefixes  are  geo- 
graphically in  Scandinavia,  but 
they  are  considered  so  for  the 
contest.  Operating  classes  in- 
clude: single  operator,  muiti- 
operator/singlexmtr,  and  multi- 
operator/multi-xmtr.  C!ub  sta- 
tions, even  if  operated  by  only 
one  operator,  are  in  the  multi- 
operator  class.  Multi-oper- 
ator/mult i-xmtr  entries  are  to 
use  separate  series  of  serial 
numbers  for  each  band.  Only 
allband  entries  are  allowed. 
EXCHANGE: 

RST  and  serial  number  start- 
ing from  001,  transmitted  as  a 
five  or  six  digit  sequence. 
SCORIN  G.- 
European stations  count  1 
point  for  each  complete  QSO 
en  any  band.  Non-European 
stations  count  1  point  per  QSO 
for  each  complete  contest  QSO 
on  20,  15,  or  10  meters,  and  3 
points  per  QSO  on  80  and  40 
meters.  Count  each  call  area  in 
the  above  mentioned  countries 
on  each  band  as  a  multiplier, 
e.g.,LA1  =  LB1  =  LJ1  andSM3 
=  SK3  =  SL3.  A  portable  sta- 


tion in  Norway  or  Denmark 
counts  as  the  tenth  call  area 
there,  e.g.,  W4XXX/OZ  counts 
for  OZffl  and  G4XYZ/LA  counts 
for  LAB.  SJ9  is  the  9th  call  area 
in  Sweden.  OHO  is  the  10th  call 
area  in  Finland,  and  OJ0  is  a 
separate  call  area.  Some  coun- 
tries have  no  geographical  call 
areas,  but  count  as  if  they  had. 
The  final  score  is  the  sum  of  all 
complete  QSO  points  from  all 
bands  multiplied  by  the  sum  of 
all  multipliers  from  all  bands. 
A  WARDS: 

Certificates  will  be  awarded 
to  the  highest  scoring  station 
in  each  operating  class  on  both 
CW  and  phone  in  each  par- 
ticipating country  as  well  as  in 
each  USA  call  area,  reasonable 
score  provided.  Depending  on 
the  number  of  contestants  in 
each  country,  the  Contest  Com- 
mittee will  consider  more  cer- 
tificates. 
ENTRIES: 

Contest  logs  are  to  be  filled 
in  in  the  following  order:  date/ 
time  in  GMT,  station  worked, 
sent/received  message,  multi- 
plier, and  points.  Separate  logs 
for  each  band  and  CW/phone 
are  recommended.  On  the  sum- 
mary sheet  the  contestant  will 


write  his/her  cailsign,  name, 
address,  the  final  result,  and 
the  operating  class,  along  with 
a  signature  that  he/she  fully 
agrees  to  the  rules.  The  logs 
must  not  be  mailed  later  than 
October  15th  and  should  be 
sent  to:  EDR  Contest  Manager, 
Leif  Ottosen  OZ1LO,  Bankevej- 
en  12.  Kong,  4750  Lundby,  Deo-, 
mark. 

DELTA  QSO  PARTY 
Starts:  1800  GMT  September  23 
Ends:  2400  GMT  September  24 

All  amateurs  are  invited  to 
participate  in  the  ninth  annual 
event  sponsored  by  the  Delta 
Division  of  the  ARRL.  There  are 
no  time  or  power  restrictions. 
Amateurs  outside  of  the  Delta 
Division  will  attempt  to  contad 
as  many  amateurs  inside  of  the 
Delta  Division  (Ark.-La.-Miss.- 
Tenn.)  as  possible.  Delta  Divi- 
sion amateurs  will  attempt  to 
contact  as  many  amateurs  as 
possible  both  inside  and  out- 
side of  the  Delta  Division.  Sta- 
tions may  be  worked  on  each 
band  and  mode.  Portables  may 
be  reworked  on  the  same 
band/mode  if  they  change 
counties.  DX  stations  may  be 
worked  by  Delta  Division  sta- 
tions, but  do  not  count  as 
multipliers. 
EXCHANGE: 

QSO  number,  RST,  and  QTH: 
ARRL    section    for    non-Delta 


Division,  county  and  state  for 
Delta  Division. 
FREQUENCIES: 

CW^3550,    7050,    t4050, 
21050.  28050:  SSB-3990,  7290, 
14290,  21390,  28590;  Novice— 
3725,  7125,21125,28125. 
SCORING: 

Delta  Division  score  number 
of  QSOs  times  number  of  ARRL 
sections  (75  max.).  Outside  divi- 
sion score  number  of  QSOs 
times  number  of  counties 
worked  (316  max.). 
AWARDS: 

Delta  Achievement  Award  to 
all  amateurs  contacting  5  dif- 
ferent stations  in  each  of  the  4 
states  comprising  the  Division. 
Section  award  certificates  to 
the  3  highest  scoring  stations 
in  each  state  in  the  Delta  Divi- 
sion. Fourth  and  fifth  place 
awards  if  warranted.  Section 
award  certificates  to  the  high 
scoring  stations  in  each  ARRL 
section  and  country  outside  of 
the  Division.  Second  and  third 
if  warranted.  Plaque  will  be 
awarded  to  the  highest  scoring 
station  both  inside  and  outside 
of  the  Division.  Plaques  will 
also  be  awarded  to  the  high 
scoring  portable  and  mobile 
stations  operating  in  the  Divi- 
sion. A  portable  or  mobile  sta- 
tion is  here  defined  as  a  station 
operating  outside  of  his  home 

Continued  on  page  85 
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39 
39 


S  45 

79 


S115 
149 


MT  37  Transmitter  159 

HT  40  Transmitter  49 

SX-Py  Receiver  99 

SX-]  17  Receiver  1B9 

SR-150  Xcvr  259 

SR-160  Xcvr  159 

SX-146  Receiver  175 

HT-44Transmirter  159 

SX-111  Receiver  149 

SX-122  Receiver  249 

5  36UKF  Receiver  125 

Hammarlund 

HQ-nOAVHF  Receiver  $189 

HQ1 10C  Receiver  119 

HQ- 1 10AC  Receiver  149 

HQ-145X  Receiver  1*9 

HQ-I70C  Receiver  159 

HO  ISO  Receiver  379 

HQ  215  Receiver  259 

SP  600  Receiver  179 

HX  50  Transmitter  \69 

Heathkit 


Johnson 

I  KW  MatchDox/SWR 
Courier  Linear 
Ranger  I  Transmitter 
Ranger  1 1  Transmitter 
Variant  I  Transmitter 
Invader  2000  Xmitr 

Kenwood 

T  599  Transmitter 

R-599  Receiver 

TS-iZOTrsnc 

QR-6M 

QR  664  Receiver 

TV  502  Transvertor 


$195 
13? 
85 
13? 
129 
495 


J289 
289 
429 
259 
23? 
179 


Knight 


Globe/Galaxy 


VHF64-2Transtn 
Chief  Transmitter 
Galaxy  Ml  Xcvr 
Gaiaxy  V  Xcvr 
Galaxy  V*S  I! 
GT-550Xcvr 
GT-500A  Xcvr 
AC-40O  Supply 
FM.210  2MFM 


Gonset 


Com  1 1  2W 
Com  M  frM 
Com  I V  2M 
GC  105  !M 
G  28  Xcvr 
G  50  Xcvr 


S  39 

39 
159 
1S9 
239 
279 
329 


S  75 

69 
12? 

ns 

149 

149 


SB-300  Receiver 
5B-301  Receiver 
HR10B  Receiver 
SB  303  Receiver 
SB-220  Linear  Amp 
Sa-102  Trivcvr 
DX-40B  Transmitter 
HW-32  Transmitter 
HW- 100  Transceiver 
SB  100  Transceiver 
SB-401  Transmitter 
SB-101  Transceiver 
SB-650OigltiliFreq. 

Display 
HW-30  Twoer 
Also  Sixer 
H-10  Monitor 

VHFiseneni 
HW-12  Transmitter 
HP-23  AC  Supply 
MP-23B  AC  Supply 
HW.202!MFMXcvr 


S199 
229 
69 
269 
449 
37? 
69 
85 
249 
299 
249 
349 

149 


159 


SB-620  Spectrum  Analyi  120 


Hallicr  afters 


SUlOJXcvr 
56-610  Scope 
HA  20  6m  Linear 
S6  634  Console 
S8  604Spkr 
Sa-644  VFO 
S3  23*  Linear 
SB  104  Transceiver 


369 
95 
125 
175 
7950 
12V.S0 
359 
625 


T-60Transmil*or 
r-100  Receiver 
TR-10&Trancur2AA 

Lafayette 

HA-B00  Receiver 
HP-350  Receiver 
HE -45  Transceiver 

Midland 

509H.T. 

Millen 

92200  Transmatch 
90651  A  Grid  Dipper 

National 

NC-270  Receiver 
NC-300  Receiver 
NCX-5  Transceiver 
NCX-5MKII  Transcvr 
NC  303  Receiver 
AC-500  AC  Supply 
NCX-50Q  Transceiver 
NCX-3  Transceiver 
NC-190  Receiver 
NC-105  Receiver 

Regency 

HR-2B2M  FM 
HR.220FM220MC 
AR-2  2M  Amplifier 
HR-251M.FM 
HR-6 Meier  Fh\ 


$  39 
5? 


$  89 
149 
49 


5149 
95 


J119 
529 
279 
299 
199 


Standard 

SRC146HT 
624  M  Trnscvr 
SRC  144 
SRC851T 

Swan 

700-CX  Xcvr 
260  Cygnet 
279  Cygnet 
500  Xcvr 
500  CX  Xcvr 
117XC  AC  Supply 
14XOC  Module 
MK  II  Linear 
KK  VI  6  Meter 
250  C  4M  Xcvr 
FM  2X2M  Xcv- 
FM  1210A2M 
350  Transceiver 
350C  Xcvr 
600R  Receiver 
600T  Transmitter 
410VFO 


S14? 
195 
395 
250 


Tempo 


1459 
289 
329 
299 
38? 
95 
39 
475 
550 
349 
169 
249 
269 
299 
339 
399 
79 


Tempo  one  Xcvr 
AC  One  Supply 
FMH2MH.T. 
CL-220  T]  ncor  220  MC 
FMH5Alw/TalkJe 

Ten  Tec 

PM-3  Trt\s,vf 
ArgonauTXcvr 
KR-40  Keyer 
ftX-10  Receiver 
S  30Signalizer 
Triton  II 


S299 
79 
149 
179 
149 


Yaesu 


t  49 

199 
79 
4? 
29 

479 


FT-401  Xcvr 
FRDXIOOSDRec 
FT2AU10  2MFM 
FT-lOlBXcvr 
FL-2100B  Linear 
FV-101  VFO 
101E  Xcvr  Demo 


J499 

325 
249 
549 
295 
79 
695 


85 
225 
189 


S-106  Receiver 
SX-101  Receiver 
HT-32  Transmitter 
HT-32B  Transmitter 
SX-99  Receiver 
SX-11S  Receiver 


S  99 
159 
179 
269 
79 
349 


ICOM 


SBE 


IC  !1  7M  FM  Xcvr  4299 

lC230Demo  349 

IC  22A2MFMXcvr  1*JS 

IC30A432MCF/V1  549 


SB-34  Transceiver 
SB-33  Transceiver 
SB144  2MFM 
SBZ  LP  Linear 


1249 
189 
175 
179 


Test  Equipment  Bargains 

Boonton  "Q"  Meter $295 

Tektronix  5140 249 

Tektronix  545A 950 

5  3/54A  Plug-in  wide  band  preamp    .  .  75 

Hickok  695  Generator 69 

Bendix  BC221  Freq  Meter 39 

Potarad  Spectrum  Analyzers  A84T.  .  .  1695 

Hewlett  Packard  400C 75 

Precision  E-400  Signal  Generator.  ...  125 

Electro  Impulse  Spectrum  Analyzer  .  .  395 
Dyna/Sciences  Model  330  Digital 

Multimeter 195 

Hewlett  Packard  4905A  Ultra  Sonic 

Detector     550 

Hewlett  Packard  120A  Scope 250 

TS-323/UR  Frequency  Meter 175 

Hewlett  Packard  491 0B  Open- Fault 

Locator ;'.    .   .  650 

Bird  Mod  43 80 

Genera!  Radio  650A 150 

Measurements  Mod  80 195 

Nems  Clark  1400 495 

Ballantinl'SOOH 176 

PACO  Scope  MociS-50 75 

Singer  FM-10C 3495 

Simpson  260  V.O.M 49.50 


ICOMIC22S 

Regular  $299,  save  $50;  buy  an  ICOM 
IC22S  for  $299  (no  trades)  and  take  a 
£50  credit  for  another  purchase. 


Regular  S229.  save  $30;  buy  a  Drake 
TR33C  for  $229  (no  trades)  and  take  a  $30 
credit  for  another  purchase. 


MIDLAND  13-510 

Regu lar  S399,  save  $50;  buy  a  Midland 
13-510  for  $399  (no  trades)  and  take  a 
$50  credit  for  another  purchase. 


J  •     « 


KENWOOD 

TS820  $  919.00 
TSS0S   SI  098.00 


■YAESU 

FT101E  -799.00 
FT101EE  -  759.00 
FT101EX-  699.00 


S-±- 


DRAKE 
TR4CW  -  $799.00 
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DVM  Scrapbook 


—  the  basics 


Gary  McCieiian 

Box  2Q8S 

La  Habra  CA  906 31 


Quite  a  few  people  are 
unaware  that  digital 
voltmeters  can  be  very  useful 
to   them,    and    quite    a   few 


others  think  that  DVMs  are 
good  for  nothing  but  digital 
multimeters.  I  am  going  to  do 
something  about  those 
notions  in  this  article! 

But  before  I  get  started 
showing  you  how  to  use 
digital  voltmeters,  let's  take  a 


quick  look  at  the  advantages 
of  the  DVM,  and,  to  be 
honest,  a  few  disadvantages, 
too.  DVMs  are  rapidly  being- 
incorporated  into  electronic 
equipment  as  replacements 
for  conventional  analog-type 
meters.    They   are    far   more . 


SEGMENT   DECODER 


Fig,   1.  Block  diagram  of  the  model  101  D  VM  kit  This  is  a  typical  modern  DVM  circuit  The 
A/D  converter  is  a  Motorola  MC-14433  ICchip.  Only  the  basics  ore  shown  here. 


than  "window  dressing,"  as 
they  give  a  bright  unambig- 
uous reading  that  is  hard  to 
ignore.  This  feature  makes 
them  great  in  places  where 
the  public  has  to  read  them. 
Have  you  seen  a."  digital  gas 
pump  or  cash  register  yet? 
And  DVMs  will  be  seen  in 
even  more  places  as  prices 
decrease.  DVMs  (and  many 
other  digital  instruments  for 
that  matter)  do  have  one 
serious  disadvantage:  It  is 
hard  to  spot  trends  by  the 
readout.  By  this  I  mean  that, 
supposing  you  are  monitoring 
the  level  of  a  slowly  emptying 
water  tank,  watching  the 
slowly  changing  readout  is 
hard.  But  science  has  come  to 
the  rescue  with  analog  bar 
graph  displays  that  solve  that 
problem! 

Let's  take  a  quick  look 
inside  a  typical  digital  volt- 
meter, for  example,  the  Gary 
McClellan  and  Co.  model  101 
DVM  kit.  Actually,  this  kit  is 
for  a  digital  panel  meter,  or 
DPM  for  short.  DPMs  are  the 
building    blocks    of    modern 


82 


iTTEMJ^TOH    SIZE 

VOLTS  F  S        133        12 

0-2  V  —        — 

C-20V  -C         I 

o-aocv 

t  0-2KV 


1 00 
1000 


*  WATCH)   RESISTOR 
VOLTAGE    RATINGS 


Fig.  2.  D  VM  hookup  schemes.  A  shows  the  direct  connection 
for  a  0-1.999  voltmeter  (0-2  volts,  for  short).  B  shows  some 
basic  attenuators  for  higher  voltages. 


equipment,  and  they  usually 
replace  analog  meters  directly 
with  only  a  source  of  power 
needed  to  run  the  unit.  The 
model  101  is  shown  in  the 
block  diagram  of  Fig,  1.  As 
you  can  see,  this  digital  volt- 
meter is  a  marriage  of  analog 
circuitry  and  digital  circuitry. 
This  is  true  of  all  digital 
voltmeters.  This  unit  has  the 
bulk  of  the  circuitry  on  a 
single  [C  chip,  and  that  makes 
a  difference.  In  fact,  this  unit 
has  only  two  other  IC  chips  — 
one  drives  the  display,  and 
the  other  acts  as  an  inverter, 
changing  the  5-volt  power 
into  minus  4  volts  for  the 
internal  op  amps  on  the  DVM 
chip. 

This  DVM  kit  uses  the 
dual  slope  method  of  con- 
verting an  analog  signaJ  into  a 
digital  one.  This  is  the  stan- 
dard method  of  signal  con- 
version, and,  since  it  features 
high  accuracy  at  low  cost,  it 
is  used  everywhere.  Basic 
operation  is  something  like 
this:  The  first  step  is  for  ail 
op  amps  to  be  zeroed  and  the 
digital  counter  section  (which 
drives  the  display)  reset.  Then 
any  positive  input  voltage 
(the  one  you  want  to  mea- 
sure) is  compared  with  the 
reference  voltage  (did  you 
notice  the  reference  block  in 
Fig.  1?),  and  the  ratio  of 
these  two  voltages  is  con- 
verted into  a  stream  of  digital 
pulses.  The  pulses  are 
counted  up  and  displayed  as 
voltage.  Next,  any  negative 
voltage  you  may  apply  is 
compared  to  the  reference; 
then  the  ratio  is  counted  and 
displayed  as  voltage,  like 
before.  In  the  final  step, 
everything  is  zeroed  out  and 
the  process  repeats  itself. 
These  steps  are  controlled  by 
a  built-in  digital  timer,  a 
necessary  feature  of  the  dual 


slope  voltmeter.  I've  left  out 
a  lot  of  the  theory  to  keep 
this  section  painless,  but  you 
should  have  an  idea  of  how 
the  dual  slope  system  works 
in  its  basic  form. 

The  quickest  and  easiest 
use  for  DVMs  is  as  a  simple 
dc  voltmeter.  Fig.  2  shows  a 
typical  hookup.  If  you  are 
like  most  people,  you  will 
want  to  measure  more  than 
the  0  to  2  volt  scales  these 
meters  measure,  so  you  will 
need  an  attenuator  as  shown. 
You  can  use  precision  resis- 
tors for  the  values  shown; 
Radio  Shack  and  others  have 
offered  a  resistor  pack  that 
will  give  close  values  (hope- 
fully). Anyhow,  it's  worth 
looking  into.  If  you  don't 
need  the  10-meg  input  imped- 
ance of  the  divider  shown, 
you  can  use  other  values  of 
resistors.  Let's  assume  that 
you  are  measuring  the  output 
of  a  0  to  20- volt  power 
supply,  just  pick  two  resistor 
values  that  come  close  to 
make  the  10  to  1  voltage 
divider  you  need.  You  can 
probably  use  something  like 
166k  for  R1  and  16k  for  R2 
with  no  problem.  The  calibra- 
tion control  on  the  meter  will 
adjust  for  this.  In  fact,  I  did 
just  this  trick  in  the  power 
supply  featured  in  the  orig- 
inal MC-1405  DVM  article 
and  it  worked  like  a  charm! 
The  only  real  restrictions  you 
should  worry  about  are  that 
the  resistors  must  be  pre- 
cision wire-wound  or  film 
type  and  you  must  not  use 
values  so  low  that  you  load 
down  the  circuitry  you 
measure. 

Another  use  for  a  dc  volt- 
meter is  in  communications 
gear.  How  about  a  digital 
plate  voltage  meter?  Or  how 
about  a  digital  circuit  checker 
in     a     communications    rack 
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Fig.  3.  A  full-blown  attenuator  scheme,  like  those  used  in 
commercial  digital  multimeters.  Note  that  the  ranges  are  0-2 
volts,  0-20  volts,  0-200  volts,  and  0-1 200  volts. 


(say  a  2  meter  repeater)? 
Perhaps  someday  soon  all 
quality  communications  gear 
will  have  some  sort  of  circuit 
tester  built  in.  Wait  and  see! 
If  you  wish  to  build  that 
classy  digital  piate  voltage 
meter,  the  job  is  pretty 
simple.  Find  out  what  volt- 
ages you  will  be  measuring 
and  plan  the  attenuator 
accordingly.  Suppose  you 
want  to  measure  1  kV  full 
scale  in  your  linear.  That 
means  you  must  provide 
1 .000  volt  or  so  to  the  meter. 
You    need   an    attenuator    of 

1  000  to  1 ,  of  course,  and  Fig. 

2  shows  some  suggested 
values.  Some  important  tips: 
For  safety,  always  run  the  • 
meter  common  at  chassis 
ground  potential.  This  will 
mean  safer  operation  for  the 
meter.  If  its  power  supply 
transformer  arced  to  ground," 
the  DVM  could  be  damaged. 
Also,  use  several  high- value 
precision  resistors  in  series; 
many  precisions  have 
500-volt  ratings.  Of  course, 
you  will  have  an  easier  time 
finding  lower  values  to  put  in 
series.  After  you  install  the 
meter,  you  may  want  to  add 
a  switch  so  you  can  measure 
other  voltages.  The  amplifier 


bias  voltages  are  good  candi- 
dates; just  select  an  appro- 
priate Rl  for  your  applica- 
tion. Note:  The  MC-1405 
DVM  will  not  measure  nega- 
tive voltages,  so  keep  this  in 
mind  if  you  build  this  DVM. 

Moving  along  further,  you 
might  want  a  multiple-range 
dc  digital  voltmeter  for  the 
lab.  Fig.  3  shows  how  to  do 
it  The  easiest  and  best  way  I 
have  found  to  tackle  a  multi- 
range  attenuator  is  to  buy  a 
commercial  resistor  network. 
You  get  all  the.  tough-to-get 
resistor  values  in  a  single 
package,  and  it's  ready  to  go 
—  just  add  a  switch!  The 
-attenuator  shown  in  Fig.  3 
will  measure  0-2  volts,  0-20 
volts,  0-200  volts,  and  0-1200 
volts.  The  reason  -the  top 
range  is  1200  volts  and  not 
^'000  volts  is  due  to  the  volt- 
age limitations  of  the  resistor. 
This  part  is  made  by  Caddock 
Electronics1  and  the  part 
number  is  1776-1.  You  can 
also  geHt  from  me,  as  well  as 
a  switch,  for  SI 2.95  plus 
$1.50  postage  and  handling. 
Since  this  price  is  about  the 
same  as  theirs  ($12.00),  you 
can  get  both  parts  and  save 
money.  Or,  if  you  prefer,  you 
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Fig.  4.  Simple  DVM  power  supply  for  model  101  DVM.  See 
text  for  MC-1405  power  supply. 
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Fig.    5.    lOx  amplifier  for  0   to  1.999  mV  reading  on  the 
MC-1405DVM. 


can  get  0.1%  resistors  in  the 
values  shown  from  Mepco- 
Electra  and  others. 

Here  are  a  few  other  uses 
for  a  dc  voltmeter:  Why  not 
attach  a  permanent  magnet 
dc  motor  and  make  a  digital 
tachometer?  Or  rig  up  a 
photocell  pickup  for  a  more 
accurate  noncontact  tach. 
How  about  a  simple  digital 
thermometer?  These  DVMs 
will  read  the  output  of  a 
thermocouple  directly  on  a 
200  mV  input  range.  You  can 
check  circuitry  for  destruc- 
tive "hot  spots,"  check  heat 
sinks,  appliances  around  the 
home,  and  much  more.  Now 
sureiy  you  can  think  up  more 
uses  than  that! 

A  few  words  about  power- 
ing your  voltmeter!  Always 
use  a  separate  power  supply 
to  run  it.  The  one  shown  in 
Fig.  4  will  do  nicely.  Don't  be 
tempted  to  tap  power  from 
the  circuit  you  are  going  to 
measure;  the  DVM  may  inject 
noise  back  into  the  supply 
through    the   power   leads.    I 


even  used  a  separate  source  of 
power  on  my  Heath  lab  sup- 
ply. It  paid  off  in  a  quite  dc 
output.  Look  for  an  extra 
transformer  winding  in  your 
equipment  of  at  least  6  voits 
or  more  at  around  100  mA.  If 
you  have  one  (the  Heath 
supply  did),  you  can  elim- 
inate the  expensive  power 
transformer  shown  in   Fig,  4. 

After  you  have  the  meter 
running,  calibration  is  in 
order.  Simply  measure  the 
high  voltage,  power  supply 
output,  or  whatever  with  a 
digital  multimeter  of  known 
accuracy.  Then  adjust  the  pot 
in  the  101  DVM  until  the 
readings  jibe.  If  you  built  the 
MC-1405  DVM,  the  pro- 
cedure is  the  same,  but  you 
must  zero  it  before  you 
adjust  the  calibration.  Do  this 
with  zero  output  voltage 
from  the  equipment  your 
meter  is  built  into,  tweak  the 
zero  adjust,  and  apply  power. 
Adjust  the  MC-1405  calibra- 
tion pot  until  both  meters 
agree,  and  you  are  all  set. 

These  two  DVMs  have  the 
potential   for  being  far  more 


TO   Hr-2  DVW 


AC   CAL 


Fig.  6.  Simple  high-quality  ac  converter.  Circuit  from  Motorola 
MC-14433  application  notes. 


Fig.  7.  Super  repeater  "checker- outer"  checks  critical  voltages 
and  current  in  repeaters.  You  should  use  a  1:1  isolation 
transformer  in  the  front  of  the  ac  line  to  clieck  the  circuit  for 
safety. 


accurate  (like  about  ±0.03% 
typical  short  term)  on  a  single 
range  than  many  low-cost 
digital  multimeters  around,  so 
get  the  best  meter  you  can 
find  to  do  your  calibration. 
By  "low  cost,"  1  mean  the 
$89.95,  3-digit,  1%  accurate 
TV  service-type  digital  multi- 
meters. 

If  you  would  like  a  0  to 
1 99.9  mV  scale  on  your  DVM 
for  measuring  gadgets  like 
thermocouples  and  the  like, 
the  conversion  to.  these 
meters  is  easy.  On  the 
MC-1405  voltmeter,  rewire 
the  input  buffer  to  a  10x 
n  on  inverting  amplifier,  as 
shown  in  Fig.  5.  1  would 
suggest  that,  if  you  have  the 
MC-1405  DVM,  you  use  RCA 
CA-3130AE  mini-DIP  op 
amps  in  place  of  the  LM-308s 
used  in  the  original  unit.  The 
MOSFET  op  amps  have.  far. 
higher  input  impedances  and 
they  drop  in  the  same  socket. 
If  you  are  working  with  the 
model  101  DVM,  simply 
change  R4  from  470k  to  27k 
and  recalibrate  the  unit  for 
199.9  mV  full  scale.  This  job 
takes  only  minutes. 

There's  another  good 
reason  for  converting  your 
meter  to  0  to  199.9  mV  full 
scale.  If  you  plan  to  add 
current  shunts,  you  should 
use  this  range.  Why?  To 
minimize  something  called 
"insertion  loss"  or,  in  other 
words,  the  voltage  drop 
across  the  current  shunt  If 
you  lose  too  much  voltage  in 
the  shunt,  you  can  cause 
problems  in  the  circuit  you 
are  trying  to  test  and  goof  up 
your  current  readings.  Play  it 


wise  and  use  the  199.9  mV 
scale  if  you  can. 

Sometimes  it  is  desirable 
to  read  ac  volts  with  your 
basic  dc-type  DVM.  All  you 
need  is  an  ac  converter.  Fig.  6 
shows  the  details.  You  might 
also  want  to  use  the  circuit  in 
any  digital  multimeter  designs 
you  are  working  on,  as  this  is 
a  pretty  good  circuit.  Accu- 
racy is  typically  better  than 
0.2%  at  60  Hz.  Response  is 
good  from  30  Hz  to  over  5 
kHz.  To  my  knowledge,  this 
is  the  first  time  anyone  has 
published  a  decent  ac  con- 
verter circuit  This  circuit 
converts  O-'-to,  1.999  volts 
effective  value  ac  to  0  to 
1.999  volts  dc.  For  higher 
voltages,  use  the  same  atten- 
uator shown  in  Fig.  2.  Build 
this  circuit  on  a  piece  of 
ground-plane  (PC  with  per- 
forated copper  on  one  side) 
perfboard  or  on  a  well  laid 
out  PC  board.  Keep  all  leads 
short  and  shield  the  input 
leads,  as  hum  pickup  comes 
easily  in  a  circuit  as  high 
impedance  as  this.  This  ac 
converter  is  useful  for  current 
measurements,  too,  as  it 
works  well  at  low  voltage 
levels. 

So  what  can  you  do  with 
an  ac  voltmeter?  You  can 
build  a  power  line  monitor. 
That's  a  rather  gimmicky 
project,  to  be  sure,  but  you 
could  build  it  into  a  piece  of 
equipment  to  check  critical 
line  voltages.  You  would 
probably  want  to  combine 
other  functions  (such  as  dc 
volts  and  current)  with  this 
circuit.  Fig.  7  shows  the 
culmination  of  this  idea.  It's  a 
complete  electronic  "checker- 
outer"  for  a  piece  of  equip- 
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Fjg,  8.  Simple  C  or  L  meter. 
The  signal  source  is  ideally 
from  a  constant  amplitude 
signal  generator,  but  a  fila- 
ment transformer  will  work. 

merit  such  as  a  2  meter  re- 
peater or  you  name  it.  As 
shown,  you  can  check  line 
voltage,  battery  backup  volt- 
age, current  consumption 
from  ac  battery,  age  check, 
and  final  collector  current.  If 
this  tester  were  located  in  a 
remote  repeater  station,  the 
selector  switch  would  be 
remote  controlled,  and  the 
readout  would  be  converted 
to  audio  and  "read  out"  at  a 
distant  location.  Does  this 
give  anyone  any  ideas?  How 
about  a  computer  "hand- 
shake" system? 

Another  use  for  ac  volts  is 


in  capacitance/inductance 
meters.  I  am  offering  this  idea 
as  is  because  I  haven't  tried  it. 
If  you  do,  be  sure  to  carefully 
shield  ac  input  from  the  60 
Hz  source,  to  reduce  hum 
pickup.  And  try  to  use  a 
stable  ac  signal  source.  A 
couple  of  op  amps  would 
work  for  this,  and  you  can 
use  frequencies  such  as  60  Hz 
and  1  kHz,  which  are  popular 
in  LC  bridges.  Fig.  8  shows 
the  details. 

I  saved  the  current  measur- 
ing techniques  for  last  be- 
cause they  can  use  al!  the 
stuff  just  mentioned.  Fig.  9 
shows  how  current  is 
measured.  Just  use  Ohm's 
Law  to  get  the  shunt(s)  that 
you  need.  I  didn't  really  have 
to  make  many  comments 
about  current  measurement, 
but  I  will  repeat  that  you 
should  use  the  199.9  mV 
meter  range  here.  You  can 
cut  some  slack  and  use  the 
1.999-volt  range  in  some 
applications,  such  as  with 
tubes,  but  this  isn't  always 
the    case.    A    few  comments 
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Fig.  9.  Current  measuring  techniques. 


about  the  resistors  you  use: 
All  resistors  have  tempcos,  or, 
in  other  words,  they  change 
resistance  with  temperature. 
So  the  moral  is,  don't  heat 
them  up.  Calculate  the 
wattage  with  full-scale  cur- 
rent and  use  a  resistor  of  lOx 
or  better  this  value.  If  you 
wind  your  own  resistor  with 
wire,  be  careful  to  use  very 
heavy  wire  or,  better  yet, 
resistance  wire.  One  of  the 
worst  current  shunts  I  ever 
made  was  a  0.1 -Ohm  resistor 
made  out  of  #18  wire.  The 
tempco  was  so  bad  it  easily 
showed     up    on     an     analog 


meter.  Commercial  resistor 
wire  is  made  of  nichrome  or 
similar  wire  and  has  a  better 
tempco. 

I  hope  these  circuits  can 
be  of  use  to  you.  Stay  tuned 
for  some  more  applications 
for  the  DVM  kits.  The  next 
ones  will  be  more  specific  in 
nature,  and  perhaps  more 
useful.  If  you  have  any  ques- 
tions and  you  write,  please 
enclose  an  SASE  or  I'll  send  a 
ton  of  sales  literature!  ■ 

Reference 

1.  Caddock  Electronics,  3127 
Chicago  Ave.,  Riverside  CA 
92507. 


from  page  SO 

county  for  the  purpose  of 
operating  in  the  Delta  QSO  Par- 
ty. A  plaque  will  also  be  award- 
ed to  the  high  scoring  Delta 
Division  Club  station.  No  limit 
to  the  number  of  operators  or 
transmitters;  however,  all 
QSOs  must  be  made  from  the 
same  location.  The  Lafayette 
(LA)  ARC  will  sponsor  the 
plaques. 
ENTRIES: 

Logs  must  include  date/time, 
station  worked,  exchange, 
band,  emission,  and  multiplier, 
Logs  must  be  postmarked  no 
later  than  October  21st  to  be 
eligible  for  award  considera- 
tion. Logs  will  be  returned  if  re- 
quested. Send  logs  to  Malcolm 
P.  Keown  W5RUB,  213  Moon- 
mist,  Vicksburg  Ml  39180. 

ROCKY  MOUNTAIN  DIVISION 

QSO  PARTY 

Contest  Periods: 

2000  GMT  September  30  to 

0600  GMT  October  1 

2000  GMT  October  1  to 

0200  GMT  October  2 

CallwillbeCQdeRMonCW 

or  "from  Rocky  Mountain"  on 

phone.   Non-Rocky   Mountain 


stations    should    refrain    from 
calling  CQ!  A  station  may  be 
worked    once    per    band    re- 
gardless of  mode. 
EXCHANGE: 

Non-Rocky  Mountain  sta- 
tions send  consecutive  serial 
number  and  section;  foreign 
stations  send  RST  and  serial 
number.  In-division  stations 
send  serial  number,  county, 
and  section. 
FREQUENCIES: 

3560,    7060,    14060,    21060, 
28060,  3920,  7230, 14280,  21360, 
28560. 
SCORING: 

SSB  QSOs  are  one  point,  while 
CW  QSOs  are  two  points  each. 
Out-of-division  stations  multi- 
ply QSO  points  by  the  number 
of  counties.  Stations  within  the 
division  multiply  QSO  points  by 
the  sum  of  division  counties, 
sections,  and  foreign  countries 
worked. 
AWARDS: 

A  certificate  will  be  awarded 
to  the  highest  scoring  station 
in  each  ARRL  section,  provided 
a  minimum  of  ten  QSOs  have 
been  made,  and  each  foreign 
country.  Second  place  will  be 
awarded  where  noteworthy 
score  warrants.  A  certificate 


will  be  awarded  to  the  high 
scorer  within  each  division, 
county,  and  state.  County  hop- 
pers, defined  as  stations- 
operating  from  three  or  more 
counties,  are  eligible  forcounty 
awards  and  for  certification  as 
high  scoring  county  hopper  in 
the  division.  Division  multi- 
operator  stations  are  eligible- 
only  for  certification  as  division 
high  multi-operator.  A  plaque 
will  be  awarded  to  the  highest 
scoring  single  operator  station 
within  the  division  and  outside 
the  division. 
ENTRIES: 

Logs  must  have  county  of 
operation  clearly  marked; 
county  hoppers  should  in- 
dicate separate  county  totals 
as  well  as  a  grand  total.  All  logs 
must  be  postmarked  by  Oc- 
tober 30th  and  sent  to:  Bill 
Wageman,  35  San  Juan,  Los 
Alamos  NM  87544  (with  an 
SASE  if  contest  results  are 
desired).  By  entering,  one 
agrees  that  all  decisions  of  the 
contest  committee  will  be  ac- 
cepted as  final. 

MISS  AMERICA  STATION 

Station  K2BR  will  be 
operating  from  the  Miss 
America  Pageant,  Atlantic  City 
NJ,  from  September  1  through 
10, 1978.  Approximate  frequen- 
cies: CW— 3555,  7055,  14055, 
21055;    phone— 3935,    7235, 


14280,  21380;  Novice— 3730, 
7130,  21130.  QSL  to  K2BR. 
Sponsor:  Southern  Counties 
Amateur  Radio  Association 
'(SCARA). 

THE  NEW  JERSEY  ALL 
COUNTY  AWARD  {NJAC) 

Sponsored  by  the  Jersey 
~Shore  Amateur  Radio  Society, 
this  new  award  is  offered  for 
working  NJ  counties  on  any 
band  as  follows:  seven  coun- 
ties for  the  certificate,  and  en- 
dorsements for  each  additional 
seven  counties  (for  a  total  of  21 
counties).  Send  log  information 
plus  $1.00  and  two  5<c  stamps 
to:  Wally  Eichorn  K2CYX,  105 
Seaside  Place,  Sea  Girt  NJ 
08750. 
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AUTHORIZED  DEALERS 

tinuBd)                                                                                     NEW  YORK  (Continued) 

KANSAS  [Con 

Crop  welt 

Tucker  Bros.                          Manhattan 

Communications  Specialties  Ltd. 

Rensselaer 

Corn-Tech  Electronics 

Mobile 

Lafayette  Radio  Electronics                          Wichita            Amateur  Radio  Equipment  Company 

Rochester 

2001  Microsystems 

ALASKA 

KENTUCKY 

Troy 

Trojan  Electronics 

Anchorage 

Electronics  Corp.  of  Alaska                          Lexington 

Radio  Electronic  Equipment  Co. 

Utica 

Am-Com  Electronics 

ARIZONA 

LOUISIANA 

White  Plains 

The  Computer  Comer 

Flagstaff 

Jim's  Audio  &  Stereo  Repair                            Bator?  Rouge 

Davis  Electronics  Supply  Co. 

Wiiii&msvifle 

Hirscb  Sales  Co. 

Fountain  Hit 

s                          P  &  C  Communications                            Nevr  Orleans 

Wm.  3.  Allen  Supply  Co. 

WORTH  CAROLINA 

Tempe 

Computerwortd  Inc.                             MARYLAND 

Durham 

Futureworld 

Sierra  Vista 

B  &  S  Electronics                            Baltimore 

Computer  Workshop 

Greensboro 

Byte  Shop 

Yuma 

Yuma  Electronics 

of  Baltimore 

Raleigh 

Byte  Shop  of  Raleigh 

CALIFORNt 

A                                                                                                           Baltimore 

Everything  Electronic 

NORTH  DAKOTA 

Bel!  flower 

Earl's  Hobby  Shop                             La  Vale 

J  &  M  Electronics 

Fargo 

The  Computer  Company 

Berkeley 

Al  Lasher  Electronics 

tockyilfe 

Computer  Workshop 

OHIO 

Srea 

Century  Electronics                          Silver  Spring 

Computers  Etc. 

Bucyros 

Mead  Electronics 

Cypress 

SCR  Electronics 

'owso/i 

Baynesvi/le  Electronic  Inc. 

Cincinnati 

Digital  Design 

El  Mottte 

Kimball  &  Stark 

'owson 

Computes  Etc. 

Columbus 

Heathkit  Electronic  Center 

Fontana 

Fan  tana  Electronics                          MASSACHUSETTS 

Dayton 

Altaic  Computer  Center 

Fullerton 

Orvac  Electronics  Inc.                           Medford 

Tufts  Electronics 

Reynoldsburg 

Universal  Amateur  Radio 

Glenda/e 

Eagle  Electronics                          North  Adams 

Electronics  Supply  Center 

OKLAHOMA 

Lake  Tahoe, 

$uurh                        CalPine  Electronics 

Vai  xham 

Computer  Mart  Inc. 

Guymon 

Sound  Service 

Lancaster 

Consumer  Electronics                          Worcester 

RNl  Electronics  Inc. 

Oklahoma  City 

Bits,  Bytes  &  Micros 

Long  Beach 

Scott  Radio  Supply  Inc.                             MICHIGAN 

Tulse 

High  Technology 

Mission  Viejc 

Tower  Electronics  Corp.                             Ann  Arbor 

Ainvay  Electronic  Communications 

OREGON 

Modesto 

Computer  Magic 

Vint 

Hobby  Electronic  Center 

Albany 

Oregon  Ham  Sales 

Monterey 

Zsckit 

3rand  Rapids 

Micro  Computer  World 

Coos  Bay 

Herrick  Eiectronix 

Oceanside 

Efectronic  Center                            Lansing 

Fulton  Radio  Supply  Co. 

Afed  ford 

Portland  Radip  Supply 

Paimdaie 

Radio  Shack  A.S.C-  Paimdaie                            Ml.  Clemens 

The  Computer  Store 

Ontario 

Miller  Electronics 

Palo  Alto 
Pasadena 
Riverside 

ZaCk  Electronics 
Do  w  Radio  Inc.                             , 
Computer  Center 

Portland 

Salem 

PENNSYLVANIA 

Portland  Radio  Supply 
Computer  Path  ways 

Sacramento 

Heathkit  Electronic  Center 

limpak 

Drexel  Hill 

Kan  Electronic  Distributors 

Sacramento 

The  Radio  Place 

Erie 

Warren  Radio 

Sacramento 

Zackit 

Heribcy 

Microcomputer  Sysrems  inc. 

San  Bernardi 

10                                     Inland  Computer 
&  Electronics 

H  ComponentC^n^'   H 

Murraysvilie 

Computer  Workshop 
of  Pittsburgh 

San  Car/OS 

J  8,  H  Outlet  Store 

Phoenixviile 

Stevens  Electronics 

San  Diego 

Radio  Shack  A.SC.  Mira  Mesa 

■ 

7SS3Z*  ■'  SiIp 

Pittsburgh 

Tydings  Company 

San  Diego 

Radio-  Tronics  Inc. 

J 

I  PIT  IB      ,  TEW 

Wiikesbare 

Ham/ine  Electronics 

San  Fern  an  dt 

>                     San  Fernando  Electronics 

r<*crSai*.  l',-«£§54 

York 

G.Y.C.  Company 

San  Francisci 

>                                        Zack  Electronics 

j 

MnT^n^mj|ilS 

RHODE  ISLAND 

San  Francisct 

>                     Zenith  Distributing  Corp. 

-    Cranston 

Jabbour  Electronics  City 

San  Jose 

Queninn  t  Electronics 

1 

&m  - 

Paw  tucket 

Jabbour  Electronics  City 

San  Luis  Obi 

■po              Mid-State  Electronic  Supply 

1 

SOUTH  CAROLINA 

San  Rafael 

Electronics  Plus 

North  Charleston 

Technical  Services  Inc. 

Santa  Barbae 

Lombard  Electronics 

! 

Wmm 

TENNESSEE 

Santa  Cruz 

Santa  Crui  Electronics 

* 

Chattanooga 

William's  Data  Comp  Division 

Santa  Maria 

Caps  Electronics 

Oarksville 

'"-'■-*  Masstronics 

Santa  Monica 

Mission  Control 

Knoxviile 

Byte  Shop 

Sunnyvale 

Sunnyvale  Electronics 

Memphis 

Bluff  City  Electronics 

Torrance 

SE  Electronics 

■  !■>.          cFVp: 

Memphis                     Sere  Rose  $,  Spencer  Electronics 

Valtejo 

Zackit 

>;H  MltyFTHirM 

Oak  Rtdge 

Computer  Denn 

Van  Nuys 

Thrifty  Electronics  Supply 

T     A 

TEXAS 

Ven  tura 

Lombard's  Electronics  Inc. 

-  •_*§       - 1  \j-jf  ^B 

Am  aril  So 

Computer  Encounters  Inc. 

Walnut  Creek 

Byte  Shop  of  Walnut  Creek 

" 

Dallas'  '"■ 

CompuSbop 

Westminster 

JK  Electronics 

"JHflHjT  -i    f!*"         ■ 

Houston 

Aftair  Computer  Center 

Whit  Her 

D  &  S  Electronics 

1 

-P,n((    \\\'\^r 

Houston 

Interactive  Computers 

Whitti^r 

Whittier  Elec  tronics  Co. 

San  Antonio            Sh 

erman  Electronics  Supply  Inc. 

COLORADO 

UTAH 

Aurora 

Com  Co  Electronics 

Provo 

Alptne  Electronic-Supply  Co. 

Steamboat  St 

rings              Norm's  TV  A  Electronics 

VIRGINIA 

CONNECTIC 

UT 

Alexandria 

Computer  Hardware  Store 

Bridgeport 

Bridgeport  Computer 

AfekanclrJa 

Computers  Plus  Inc. 

FLORIDA 
Ft,  Lauderda 

to                             Computers  For  You 

Alexandria 
Charlottesville 

Heathkit  Electronic  Center 
Lafayette  Electronics 

Gainesville 

Lafayette  Radio 

MINNESOTA 

Hampton 

Lafayette  Radio 

Lakeland 

Lakeland  Specialty  Electronics 

Tvfuth 

Northwest  Radio  of  Duluih 

Richmond 

Computers- To  Go 

Orlando 

Aftair  Computer  Center 

.agar? 

Computer  Room  Inc. 

Roanoke 

The  Computer  Place 

Tampa 

AMF  Electronics 

Lfopkins 

Heathkit  Electronic  Center 

Springfield 

Computer  Workshop 

Tampa 

Microcomputer  Systems 

ft  Paul 

Heathkit  Electronic  Center 

of  North  Virginia 

GEORGIA 

MISSOURI 

Virginia  Beach 

Heathkit  Electronic  Center 

Atlanta 

Atlanta  Computer  Mart 

?t  Dorado  Spn 

ngi                          Beckmaft  Electronics 

WASHINGTON 

HAVYAI 1 

clori$sant 

Computer  Country 

Kennewick 

C&  J  Electronics 

Aiea 

Oelcoms  Hawaii                            J 

■'ark villa 

Computer  Workshop 

Longviavt 

Progress  Electronics 

Honolulu 

Integrated  Circuit  Supply 

ai  Kansas  City 

Pasco 

Riven/lew  Electronics 

IDAHO 

MONTANA 

Richland 

C  &  J  Electronics 

Boise 

Custom  Electronics 

Sittings 

Conley  Radio  Supply 

Seattle 

C-Com 

Caldwell 

A  Gem  Supply  inc~ 

3ozeman 

Electronic  Service  &  Distributing 

Seattle 

Empire  Electronics 

Idaho  Falls 

Audiotronics 

Spokane 

Personal  Computers 

ILLINOIS 

NEBRASKA 

WESTVLRGIWIA 

Carbondale 

Lafayette  Radio 

.  incotn 

Altair  Computer  Center 

Morgan  town 

The  Computer  Corner 

Evanston 

Itty  Bitty  Machine  Co. 

Vorth  Platte 

Scott  Radio  Supply  Corp. 

Morgan  town 

Electro  Distributing  Co. 

Evanston 

Tri-State  Electronic  Corp, 

Omaha 

Omaha  Computer  Store 

Ripley 

Thompson's  Radio  Shack 

Granite  City 

Computer  Systems  Center 

YEVADA 

Wheeling 

Lafayette  Radio  Asso,  Store 

Groveland 

Moyer  Electronics 

,as  Vegas 

Century  23 

Mount  Prosp 

•ct                    Tri-State  Electronic  Corp. 

YEW  JERSEY 

CANADA 

Niles 

Computer  Land 

tayville 

A.R.S.  Communications  Services 

Alberta  (Calgary) 

The  Computer  Shop 

Oak  Park 

Spectronics  Inc. 

3ricktown 

Radio  Shack  Associate  Store 

Ontario  (WHfiowdate) 

Home  Computer  Centre 

Rock  ford 

Imperial  Computer  Systems 

Cherry  Hill 

The  Computer  Emporium 

Quebec  iMontieal) 

I/Yang's  Microcenter 

Schaumbu/g 

Data  Domain 

'-foboken 

Hoboken  Computer  Works 

INDIANA 

3aterson 

All- 1 ionics 

PANAMA 

East  Chicago 

Aero  Electronics  Corp.                             J 

*ompton  Lake 

Computer  Comer 

Panama  City 

Eleczrotecnia  S.A. 

Hammond 

Quantum  Computer  Works 

of  New  Jersey 

Panama  City 

SomteL  S.A. 

IOWA 

Ramsey 

Typetronic  Computer  Store 

Clinton 

Bridge  Elec.  Computer  Center 

FRANCE 

Davenport 

Computer  Store  of  Davenport 

YEW  YORK 

Paris 

Computer  Boutique 

Indianola 

Electronix  Limited                            ' 

Albany 

Fort  Orange  Electronics 

KANSAS 

Kingston 

Greytock  Electronics 

SINGAPORE 

Inter-Trade  !PTE)  Ltd. 

Kansas  City 

Elec  tronic  Surplus  Sales 

SEE  YOUR  LO 

"Vew  York 

CAL 

Computer  Mart  of  New  York 

lim-pak   riF] 

SINGAPORE 

\LER  TODM 

Systems  Technology  Ltd. 

For  Dei 

iter  Information,  write  or  phone  Jl 

M-PAK® 

1021  Howard  Ave.,  San 

Carlos,  California  94070  (415)  592-8097 
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Choosy  People 
Standard? 

Standard  Communications 
offers  you  a  choice  of  2  meter 
handheld  radios  in  either  the 
pocket  sized  C-118  or  the 
professional  sized  146A. 

Why  Buy  The  C-118? 

•  Compact  —  can  be  slipped  in  pocket  or  purse 

•  6  channels  but  affords  18  channels  transmit  with  unique 
offset  switch  which  produces  transmit  offset  of 
±600  kHz 

•  Requires  only  one  crystal  for  each  channel 

•  BNC  antenna  connector 

•  Rubber  flex  antenna  at  no  additional  charge 

•  LED  status  lights  indicate  channel  busy  and  RF  output 

•  1  +  Watts  output 

Both  the  C-118  and  146A ... . . 

.  .  .  Are  ready  to  operate  on  146.94  simplex  and  34/94 

repeat 
.  .  .  Have  excellent  sensitivity  and  selectivity  characteristics 


Why  Buy  The  146A? 

•  More  room  means  larger  battery  capacity 

•  Larger  case  affords  greater  audio  fidelity 

•  Room  for  tone  options 

•  Provisions  for  remote  speaker  mic 

•  Full  size  telescoping  antenna  is  standard 
feature 

•  5  channels 

•  Meter  for  RF  and  signal  strength 

•  2  +  Watts  output 


Standard 

Communications 


m 


amateur  radio  manufacturer's  association 


S18 


Attn:  Advertising  Manager 
Standard  Communications  Corp. 
P.O.  Box  92151 
Los  Angeles,  CA  90009 


Gentlemen: 

Please  send  me  additional  information  on 

□  C-118  2  meter  1  Watt  FM  Handheld  Radio 

□  146-A  2  Watt  VHF  Handheld  Radio 


Name- 


Address  _ 


City- 


.  State  - 


.Zip. 
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Jim  Hagedon  K8YQH/AA8P 
Miami  Valley  F.M.  Association 
1340  Brainard  Woods  Drive 
Dayton  OH  45459 


Meet 
Mr.  Blizzard 

Dayton  hams  were  ready 


National  Guard  Medivac  helicopter  prepares  to  land  at  National  Guard  armory  near 
Dayton.  This  was  one  of  several  Guard  units  used  to  rescue  stranded  motorists  and  farm 
families  in  the  Ohio  area. 
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If  you  had  asked  a 
dozen  hams  living  in  the 
Illinois,  Indiana,  and  Ohio 
area  to  define  a  blizzard  on 
Wednesday,  January  25, 
1978,  you  probably  would 
have  been  hard  pressed  to 
get  a  good  answer.  By  noon 
the  next  day,  however,  that 
problem  would  have  no 
longer  existed  — they  were 
living  through  one! 

The  weather  authorities 
say  that  this  was  the  worst 
winter  storm  to  hit  the  area 
since  we  began  keeping 
records  in  the  late  1800s.  In 
Dayton,  new  records  were 
set  tor  lowest  barometric 
pressure  (28.66  in.),  highest 
winds  (68  mph),  and  most 
snow  in  a  24-hour  period 
(12  in.),  all  accompanied  by 
subzero  temperatures. 
This,  indeed,  was  a  bliz- 
zard. 

For  the  next  24  hours,  vir- 
tually nothing  that  didn't 
have  four-wheel  drive 
could  move  in  the  region. 


An  area  newspaper  was 
headlined  "Ohio  Closed," 
and  that  probably  summed 
it  up  best  of  all. 

It  was  daylight  Thursday 
morning  before  the  full  im- 
pact of  the  storm  began  to 
sink  in,  Due  to  the  loss  of 
electric  power  in  large 
areas  and  the  anticipated 
need  to  shelter  stranded 
travelers,  a  massive  relief 
effort  was  going  to  be  re- 
quired. Before  these  ef- 
forts were  concluded, 
thousands  of  amateurs 
throughout  the  area  would 
be  involved  in  making  the 
operation  a  success. 

in  the  greater  Dayton 
area  alone,  nearly  300 
amateurs  worked  in 
around-the-clock  shifts  for 
four  days,  assisting  the  Red 
Cross  in  setting  up  and 
stocking  shelters,  dispatch- 
ing four-wheel  drive 
vehicles  on  rescue  and 
transport  missions,  and 
handling  health  and  wel- 
fare traffic  to  all  parts  of 
the  country. 

The  majority  of  the  com- 
munications were  handled 
through  the  Miami  Valley 
F.M.  Association  WR8ACV 
repeater  systems  on  .04-.64 
and  .31-.91.  The  .04-.64 
machine  primarily  func- 
tioned as  a  link  for  Red 
Cross  shelter  operations 
and  was  directed  from  a 
station  at  their  head- 
quarters in  downtown 
Dayton. 

The  .31-. 91  machine 
handled  the  bulk  of  the 
four-wheel  drive  vehicle 
dispatching,  which  was 
directed  from  a  command 
post  at  the  Centerville 
Police  Department  south 
of  the  city.  A  second  sta- 
tion on  .31 -.91  at  Red  Cross 
coordinated  their  requests 
with  the  Centerville  group. 

Health  and  welfare  traf- 
fic was  routed  locally 
through  the  Dayton 
Amateur  Radio  Associa- 
tion WR8ADP  repeater  on 
.34-.94  to  several  HF  sta- 
tions working  the  traffic 
nets.  The  D.A.R.A.  machine 
also    provided    overflow 


Where's  all  your  radio  gear?  That's  what  National  Guard  officers  aked  Stu  K8ST  when  he 
and  a  Red  Cross  volunteer  set  up  an  emergency  fuel-oil  distribution  system  out  of  Na- 
tional Guard  headquarters.  The  HT  was  all  Stu  needed  to  maintain  contact  with  the 
Guard  tank  truck  over  a  two-county  area. 


Roger  WBLHL  plants  a  two  meter  magnet-mount  antenna  on  the  roof  of  a  four-wheel 
drive  Blazer  at  Red  Cross  headquarters  in  Dayton.  This  was  one  of  countless  volunteer 
vehicles  that  were  used  to  deliver  food  and  supplies  to  shelters  and  otherwise  inaccessi- 
ble homes  in  the  snowbound  Miami  Valley  area. 


capacity  when  the  two 
primary  machines  were  ful- 
ly loaded, 

The    biggest    problem 
faced     by    the    amateur 


volunteers  was  simply  get- 
ting to  where  they  were 
needed.  In  some  areas, 
amateurs  living  near 
shelters    were    picked    up 


and  transported  by  city  or 
county  snowplows.  By  late 
Thursday,  satellite  shelter 
communications  had  been 
established    with    Phillips- 
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Rick  WB8W  MY  prepares  to  help  a  young  man  with  an  emergency  supply  of  fuel  oil  for  his 
family.  Rick  was  one  of  a  number  of  hams  who  rode  the  National  Guard  tank  truck  and 
helped  with  the  oil  deliveries,  sometimes  making  as  many  as  eight  trips  a  distance  of  a 
quarter  of  a  mile  on  foot  to  deliver  the  fuel. 


burg,  Brookviile,  Xenia, 
Englewood,  Union,  and 
Bellbrook. 

Another  serious  problem 
was  telephone  service.  By 
midmorning  on  Thursday, 
several  telephone  ex- 
changes were  so  overload- 
ed with  either  real  or  imag- 
ined emergencies  that  it 
became  almost  impossible 
to  get  a  call  through. 

A  similar  problem  ex- 
isted on  the  Citizens  Band 
channels.  The  local  REACT 
group  did  a  superb  job  of 
trying  to  help  stranded 
motorists  by  dispatching 
CB-equipped  four-wheel 
drive  vehicles,  but  the 
QRM  was  unbelievable. 
Channel  9  sounded  like 
channel  19  during  rush 
hour. 

By  midday  Thursday,  the 
appeals  broadcast  by  local 
radio  and  TV  stations  for 
four-wheel  drive  volun- 
teers to  report  to  Red  Cross 
and  area  hospitals  began 
to  pay  off.  Several  area 
auto  dealers  volunteered 
their  four-wheel  drive  in- 
ventories  to  police  and  fire 
departments,     and    we 


began  to  team  up  hams 
with  four-wheel  drive 
operators. 

Dispatches  to  transport 
nurses  and  doctors  to  and 
from  area  hospitals 
became  commonplace. 
Many  trips  were  made 
delivering  prescription 
drugs  and  food  to  homes 
where  these  items  were  in 
critically  short  supply. 

On  Friday  morning,  the 
wind  and  snow  began  to 
subside,  but  road  condi- 
tions had  actually  wors- 
ened from  the  day  before. 
To  relieve  the  radio  traffic 
load  at  the  Red  Cross,  the 
command  post  at  the 
Centerville  Police  Depart- 
ment was  established  and 
coordinated  with  area 
hospitals  to  handle  person- 
nel shift  changes.  This 
operation  continued 
through  the  afternoon  of 
Saturday,  the  28th,  by 
which  time  most  of  the 
roads  were  at  least 
passable  for  normal  pas- 
senger cars. 

During  the  day  on  Fri- 
day, the  Red  Cross  opera- 
tion took  on  added  func- 


tions, as  food  and  fuel-oil 
supplies  began  to  run  short 
in  homes  that  were  still  cut 
off.  Food  deliveries  in 
amateur-radio-equipped 
vehicles  began  on  Friday 
and  carried  on  through- 
Sunday,  the  29th.  On  Sun- 
day, a  separate  fuel-oil 
delivery  program  was  ini- 
tiated using  a  National 
Guard  tank  truck  dis- 
patched by  amateur  radio 
from  Guard  headquarters. 
This  service  continued 
through  the  middle  of  the 
following  week. 

In  retrospect,  one  of  the 
most  impressive  aspects  of 
the  snow  emergency  was 
the  high  level  of  prepared- 
ness and  adaptability  dis- 
played by  amateur  radio. 
Portable  antennas  and 
cigarette-lighter  power 
plugs  were  in  evidence 
everywhere,  which  made 
equipping  four-wheel  drive 
vehicles  and  National 
Guard  trucks  with  two 
meter  equipment  relative- 
ly easy. 

Rarely  was  there  a  lack 
of  qualified  volunteer 
radio    operators.     Indeed, 


the  hardest  problem  at 
times  was  convincing  some 
of  them  to  get  some  sleep. 
Radio  procedures  were 
generally  excellent,  with 
short  transmissions  and 
rapid  acknowledgements 
the  rule  rather  than  the  ex- 
ception. 

The  technical  capabili- 
ties of  the  repeater  systems 
really  paid  off,  as  well. 
Following  the  Xenta,  Ohio, 
tornado  in  1974,  the  need 
for  a  more  reliable,  better- 
coverage  repeater  system 
for  the  Dayton  area 
became  evident,  and  a 
system  was  designed.  With 
the  financial  assistance  of 
several  local  foundations 
and  many  hours  of  work  by 
a  dedicated  technical  com- 
mittee, the  system  was  in- 
stalled and  received  its 
first  real  test  under 
emergency  conditions  dur- 
ing the  blizzard. 

The  machines  performed 
flawlessly.  With  their 
saturation  coverage  of  the 
two-county  area  of  respon- 
sibility,  hand-held  por- 
tables and--lo.w-power  mo- 
biles were  able  to  be  used 
with  an  absolute  minimum 
amount  of  time  being 
spent  on  setup  and  in- 
stallation. 

Taken  together,  the 
combination  of  trained, 
willing  amateur  radio  oper- 
ators, flexible,  properly- 
operating  equipment,  and 
a  good,  reliable  repeater 
system  was  unbeatable  for 
this  situation.  None  of  us 
hacf  ever  trained  for  an 
emergency  like  this  — few 
would  ever  have  expected 
a  situation  like  this  to  oc- 
cur. When  the  time  came, 
though,  the  pieces  fell  into 
place,  and  ham  radio  went 
to  work  for  the  good  of  the 
community. 

As  one  of  my  friends  in 
the  local  REACT  organiza- 
tion later  told  me,  "I  was 
listening  on  my  police 
monitor,  and  you  guys  real- 
ly sound  professional.  You 
sounded  like  you  do  that 
every  day."  That's  about 
the  nicest  compliment  I 
can  think  of.B 
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SCR  1000 -Standard  of  Comparison 
fin  Repeaters  -  Now  Available  with  Autopatch  *s\ 
—And  Many  Other  Options! 

•  Normal   patch,  or  secure  reverse  patch   ac- 
cessed by  a  control  op. 

•  3  digit  anti-falsirtg  access  —  single  digit  dis- 
connect 

•  3  digit  on-off  control  of  repeater  transmitter 

•  4  sec.  time  limit  on  access 

•  Built-in  adjustable  time-out  function  —  patch 
shuts  down  in  30-90  sec.  if  no  carrier  is  received 

•  Wide  range  audio  AGC  on  input  and  output. 

•  User  can  mute  phone  line  audio  simply  by  key- 
ing his  mic  button  —  prevents  embarrassing 
language  from  being  repeated 

•  Patch  access  and  repeater  control  —  either 
over  the  air  or  over  the  land  line 

rm,-m**      \^mm      m  ^ow  $Pec  Comm  has  taken  the  hassle  out  of  putting  an  auto-patch  repeater  on  the 
2 Mitt*     €X     220 n/IHzl  air!  The  SCR1000/SCAP  is  a  fully  self-contained  30  watt  repeater  with  built-in 

autopatch  and  land  line  control  You  simply  plug  in  the  phone  line,  hook  up  the 
duplexer,  and  you're  on  the  air!  The  usual  months  of  problems  are  eliminated!  The 
SCR1000/SCAP  has  been  meticulously  engineered  to  provide  the  smoothest  per- 
forming patch  together  with  a  positive  land  line  control  of  the  repeater.  The 
system  is  fully  assembled,  set-up  and  checked-out  in  our  lab 

>  The  SCR1000  —  simply  the  finest  repeater  available  on  the  amateur  market  .  .  .  and  often  compared 
to  "commercial"  units  selling  for  3  times  the  price!  This  is  a  30  Wt.  unit,  with  a  very  sensitive  &  selec- 
tive receiver.  Included  is  a  built-in  AC  Supply,  NEW  Expanded  Memory  CW  IDer,  full  metering  and 
lighted  status  indicators/control  push-buttons,  crystals,  local  mic,  etc.  Also  provided  are.,ja,cks  for 
emergency  power,  remote  control,  autopatch,  etc. 

>  A  full  complement  of  options  are  available:  Duplexers,  Cable,  'PL',  Touch  Tone™  Control,  HI/LO 
Power,  Autopatch,  60-70  W  2-4  Chan.  ID,  Transmitter,  Cabinets,  etc.  Please  inquire. 

>  The  Spec  Coram  Repeater  System  .  .  .  a  sound  investment  .  .  available  only  by  direct  factory  order. 
Get  your  order  in  A.S.A.P.! 


Under  chassis  view  of  SCR1000  with 
Autopatch  installed. 


SCR  WOO  Specifications 


RF  Output 30  Watts  typ. 

Infinite  VSWB  proof 

Sensitivity 0.3uW20dBQt. 

Seiectivity. .  .-6dB@  ±6.5 kHz; 

-   75clB  @  ±15  kHz; 

-100dB  @  +30  kHz, 
Includes  8  Pole  Xtal  Fltr.  (Shar- 
per 10  Pole  Fltr.  Available) 
Desense/Overload  , . .  W/1uV 
desired  signal,  desense  fust 
begins  @  approx.  50,000uV  @ 
±600  kHz. 
Spurious  Response .  -70dB  min. 

FEATURES 

□  Full  Metering  of  critical 
levels. 

□  Front   Panel   Controls  for 
timers  &  AF  levels. 

□  Lighted  push-buttons  for 
control/test  functions  & 
status  indicators 


P 


□ 


□ 


State  of  the  Art  CMOS  con- 
trol logic  &  timers— No 
Relays! 

Built-in  CW  IDer— Low 
current  draw,  250  bit  PROM 
Memory!  Adjustable  speed, 
pitch,  time,  etc. 

Exclusive  Spec  Comm  MOS- 
FET/Hot  Carrier  Diode  rcvr. 
front  end  — reduces  'dense' 
&  IM  problems! 
Built-in  AC  Supply  w/instant 
btry.  swilchover  for  emer- 
gency pwr. 

Supplied  with  .0005% 
Sentry  xtals  and  a  Turner 
local  mic. 

Jacks  Provided  for  Remote 
Control,  Auto-Patch,  DC  out, 
AF  in/out,  COR  Switch,  etc. 
True  FM— For  Rpt.  Audio  so 


good,      it 
direct"! 


"sounds      like 


SPEC-COMM  REPEATER  BOARDS, 
SUB-ASSEMBLIES  &  ACCESSORIES 


SCR  1000  WITH  FL-6  PRESELECTOR. . . . 

SCR  1 000  WITHOUT  PRESELECTO  R 

SCR  1000  SCAP  &  FL-6  PRESELECTOR.  . 
SCR  1000  SCAP  FL-SWP641  DUPLEXER. 


.S1055.00 
.$  970.00 
.$1605.00 
.$2100.00 


FL-6  Preselector.  Rcvr. 
Front-End  Filter/Preamp. 
Exc.  rejection  of  strong  "out 
ofband"sigs.  -60dB@  ±6 
MHz $85.00 

SCR100  Receiver  Board,  w/ 
xtal $115.00 

(  8  Pole  IF  Filter  +  $18.95) 
(10  Pole  IF  Filter  +  $29.95) 

SCR1O0  Receiver  Assembly. 

SCR100  mounted  in  shield- 
ed housing $185.00 

SCT110  XmtrJExclter  Bd.  7 
or  10  Wt.  bd.  $135.00  w/xtal. 
BA-10  30WS.  Amp.  bd.  &  Ht. 
Sink $51.95 


2IU 

A 

220 

mtzi 

SCT110  Transmitter  Assem- 
bly.   SCTTIO    mounted    in 
shielded  housing.. . .  $199.95 
{30  Wt.  Amp.  +  65.00) 
CTC100  COR/Tlmer/Corttrol 

Bd $35.00 

ID250  CW  ID/AF  Mixer  Bd. 

Programmed $65.00 

SCAP  Autopatch  Bd.  $225.00 
RPCM   "Reverse   Patch"  & 

control  bd $79.95 

TTC100  Touch  Tone  Control 
bd.    3    digit    ON,    3    digit 

OFF $85.00 

TRA-1   Timer  Reset  Annun- 
ciator Bd $20.95 

WP641  Duplexer.  . . .  $495.00 


Commercial  prices 
somewhat  higher. 


See  our  August  73  Ad  for  more  details! 
(Add  $3.75  ship/handling.    PA  residents 
add  6%  tax.) 


EXPORT  ORDERS— CONTACT  SHERE  IN  OUR  INTERNATIONAL  DEPARTMENT 


Send  for  Data  Sheets! 


V. 


SPECTRUM  COMMUNICA  TIONS 


S8 


.1055  W.  Germantown  Pk.,  Norristown  PA  19401  {215)  631-1710. 
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Jerrokl  A .  Swank  WSHXR 

657  Wiliabar  Drive 

Washington  Conn  House  OH  43160 


The  Blizzard  of  '78 


—  a  real  snow  job 


At  2:00  am  EST  on 
January  26,  1978,  the 
wind  began  to  blow  and 
the  snow  began  to  streak 
across  the  landscape,  caus- 
ing a  whiteout  that  would 
do  credit  to  an  Antarctic 
winter  storm.  At  3:30  am, 
the  furnace  blower 
stopped  and  we  lost  our 
heat.  The  power  had  gone 
off  all  over  Washington 
Court  House.  The  loss  of 
power  knocked  out  both 
my  two  meter  transceiver 
and  the  local  87/27  re- 
peater. 

Luckily,  the  power  came 
back  on  in  our  section  of 
the  city  at  8:30  am.  Soon 
after  that,  I  received  a  call 
from  Paul  Woods,  the 
Deputy  Director  of  the 
Disaster  Services  Agency, 
asking  that  I  afert  the  ham 
radio  emergency  network. 
Since  I  am  both  the 
Disaster  Services  Agency 
Communications  Officer 
and  the  newly-appointed 
Fayette»County  Emergency 
Coordinator,  it  was  my  job 
to  get  the  amateurs 
together.  Although  there 
had  been  no  real  advance 
planning,  l  made  a  call  on 
the  repeater  for  volunteers. 
The     results    were     im- 


mediate and  exciting. 
Many  local  hams  had 
promptly  gone  to  the 
repeater  frequency.  It  was 
practically  instant,  mobili- 
zation. 

Eventually,  twenty-six 
amateurs  took  part  in  our 
operation.  We  had  a  use 
for  each  of  them  —  it  cer- 
tainly was  a  gratifying 
response. 

Last  year,  the  DSA  direc- 
tor had  depended  on 
CBers,  with  very  poor 
results.  The  emergency 
channel  (9)  was  deluged 
with  calls  for  the  sheriff, 
and  the  other  channels 
were  loaded  with  people 
discussing  the  storm.  High- 
powered  amplifiers  used 
by  CBers  in  a  nearby  town 
on  channel  10  caused  so 
much  adjacent  channel  in- 
terference that  attempts  to 
relay  calls  for  help  through 
CBers  out  of  town  failed.  I 
had  told  him  that  next  time 
I  would  show  him  what 
ham  radio  could  do. 

I  asked  first  for  someone 
to  go  to  the  DSA  head- 
quarters to  set  up  a  unitfor 
communication  with  mo- 
bile units,  as  well  as  for 
quick  connection  with  the 


office  (since  its  line  was 
also  swamped  with  calls). 
To  get  in,  I  first  had-to  wait 
several  minutes  for  a  dial 
tone,  and  then  I  would  get 
a  busy  signal  and  have  to 
start  all  over.  The  office 
could  not  call  out,  either. 
(The  deep,  drifted  snow 
made  it  impossible  for  the 
telephone  company  to  in- 
stall lines,  as  had  been 
done  last  year.) 

Art  Swadner  WB8EE-B 
said  that  he  would  go  if 
someone  would  pick  him 
up.  Only  four-wheel-drive 
vehicles  could  get  through 
in  most  cases. 

Since  none  of  the  DSA 
rescue  people  .were  hams, 
we  had  to  have  a  mobile 
operator  with  each  driver. 
Frank  Johnson  WD80LN 
put  about  300  pounds  of 
old  generators  and  radio 
equipment  in  the  back  of 
his  Ford  station  wagon  for 
ballast,  and  went  after  Art. 
He  also  volunteered  for  a 
mobile  job,  and  even  used 
his  own  car.  Another 
volunteer,  Mark  Workman 
WB8TYC,  needed  transpor- 
tation, so  Frank  picked  him 
up.  Bill  Burns  WA8IEJ  also 
used  his  own  car,  and  Mike 
Gray  WA8HNS,  Jim  Turner 


WB8FTL,  and  Gary  McCoy 
WD8LPK  all  became  mo- 
bile operators  to  ride  with 
the  DSA  rescue  units. 

The  mobile  units  were 
designated'DSA  #1,  DSA 
#2,  and  so  on,  so  that  the 
director,  who  was  not  a 
ham,  would  not  have  to 
remember  ham  calls.  The 
mobiles  indentified  with 
both  their  call,  and  with 
their  DSA  unit  number. 
They  handled  more  than 
fifty  trips,  either  to  bring  in 
people  or  to  take  others 
medicine,  food,  or  even 
fuel  oil. 

Vack  McKirgan  II 
WD8BNC  handled  mes- 
sages via  repeater  relays 
for  surrounding  cities; 
there  were  about  seventy- 
six  messages  handled. 

I  handled  the  telephone 
calls,  and  several  Novices 
monitored  channel  9  on 
the  CB  and  called  me  for 
the  phone  calls  to  the 
sheriff.  They  also  moni- 
tored our  repeater  on  scan- 
ners, since  they  could  not 
work  two  meter  FM.  This 
scanner/CB  receiver  meth- 
od worked  very  well.  I 
replied  via  2  meters  and 
they  returned  the  channel 
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9  call  with  the  information 
that  they  were  going  to  be 
helped  by  either  the  sheriff 
or  a  wrecker,  as  the  need 
appeared. 

I  had  to  dial  the  sheriff 
up  to  ten  times  to  get  a 
line.  Each  time,  there  was  a 
wait  of  several  minutes  for 
a  dial  tone. 

While  we  had  offers  of 
snowmobiles,  the  experi- 
ence of  last  year  taught  us 
that  they  had  limited 
usefulness.  With  a  driver 
and  a  communicator,  there 
was  no  room  for  evacuat- 
ing people,  and  the  intense 
windchill  factor,  due  not 
only  to  the  natural  wind 
but  also  to  the  high  speed 
of  the  snowmobiles,  made 
it  necessary  that  all 
occupants  be  warmly 
dressed.  The  four-wheel- 
drive  vehicle  is  the  rea! 
workhorse. 

I  averaged  about  four 
calls  an  hour,  for  over  forty 
hours,  and  all  this  with  only 
two  hours  sleep  in  the  first 
twenty-four.  This  totalled 
more  than  one  hundred  six- 
ty calls. 

Cerald  Ragland  WA8BOB 
is  a  pharmacist  at  the  local 
hospital,  Fayette  County 
Memorial.  He  was  very  ac- 
tive in  the  net,  and  also  had 
to  arrange  for  3000  pounds 
of  I.V.  solution  to  be 
delivered  from  Dayton. 
The  hospital  administrator 
was  so  impressed  with  the 
smooth  operation  of  the 
amateurs  that  the  hospital 
is  purchasing  a  two  meter 
FM  unit  for  future  use,  so 
that  there  will  always  be  a 
unit  there  for  emergencies. 

Al  Dixson  WB8SRN  also 
served  at  DSA  head- 
quarters, eventually  being 
relieved  by  Jack  McKirgan 
II  WD8BNC.  They  were  so 
pleased  with  Al  Dixson  that 
they  have  asked  him  to 
become  a  member  of  DSA. 
He  has  also  been  ap- 
pointed Assistant  Emergen- 
cy Coordinator.  He  en- 
joyed being  of  service  so 
much  that  it  renewed  his 
lagging    interest    in    ham 


radio, 

We  did  not,  as  some 
cities  did,  operate  as  a  con- 
trolled net.  Having  every- 
thing tunneled  through  net 
control  may  be  necessary 
for  large  groups,  but  for  a 
small  one  (26  active  hams 
in  the  net),  it  would  have 
been  too  slow. 

Each  ham  did  what  he 
could  do  best,  and  all 
monitored  the  repeater. 
Several  also  were  monitor- 
ing channel  9,  and  some 
were  periodically  reporting 
to  other  repeaters  to  get 
road  and  weather  condi- 
tions. There  are  about  a 
dozen  repeaters  in  our 
range. 

Each  one  knew  at  ail 
times  the  entire  story.  I 
could  drop  out  for  lunch 
and  someone  would  take 
my  place  until  I  came 
back.  We  notified  the  local 
radio  station  that  messages 
for  surrounding  cities 
could  be  transmitted  by 
telephoning  Frank  John- 
son's number.  He  then 
gave  them  to  Jack  McKir- 
gan II  and  they  were 
passed  on.  We  took  no  in- 
coming health  and  welfare 
messages. 

We  learned  a  lot  as  we 
went  along.  For  example, 
not  to  expect  any  road  in- 
formation from  the  sheriff 
or  the  state  patrol,  but  to 
call  the  highway  depart- 
ment. They  plow  and  salt 
the  roads,  and  know  exact- 
ly what  conditions  are.  We 
also  realized  the  impor- 
tance of  having  backup 
batteries  for  the  2  meter 
gear  and  the  repeater,  so 
that  they  are  not  "dead" 
when  the  power  goes  off. 
Extra  flashlight  batteries 
and  a  kerosene  lamp  or 
lantern  should  also  be  kept 
handy. 

If  you  have  an  emergen- 
cy generator,  or  anything 
else,  be  sure  it  is  where  you 
can  get  it.  One  ham  had  an 
emergency  generator  in  his 
garage,  but  the  garage 
door  was  drifted  shut  and 
so  was  his  house  door. 

One  ham  lost  his  sixty- 


foot  tower  (which  blew 
over),  and  his  triband  beam 
fell  across  the  power  line 
to  his  house.  As  a  further 
irony,  all  his  gear  was  away 
at  the  manufacturer's  be- 
ing serviced.  All  he  had  left 
was  his  phone.  Even  his  40 
meter  vee  came  down  with 
the  tower. 

We  were  fortunate  that 
Phil  Brooks  WD8DPI,  who 
is  a  minister  at  the  Grace 
Methodist  Church,  also 
had  2  meter  FM  available. 
He  handled  all  the  coor- 
dination of  getting  blan- 
kets, food,  and  other  sup- 
plies, and  arranging  for  the 
influx  of  stranded  people 
who  had  to  leave  their  cars 
in  snowdrifts  on  the  in- 
terstate. Four  other 
churches  cooperated,  and 
the  Red  Cross  furnished 
food  orders  when  needed. 

There  were  no  messages 
received  by  us  directly 
from  CBers.  The  ones  who 
were  calling  on  channels 
did  not  know  at  any  time 
that  they  were  being 
received  by  hams.  The 
credit  therefore  went  to 
the  CBers,  but  both  we  and 
the  CBers  knew  better. 

The  only  time  CB  was 
used  at  all  in  any  useful 
manner  that  we  knew 
about  was  when  a  woman 
called  the  Red  Cross  here 
from  Kansas  City  and 
wanted  to  know  the 
whereabouts  of  her  trucker 
husband,  who  had  been 
bringing  a  load  to  a  plastics 
company  here  and  had  not 
reported  in  some  hours.  I 
told  the  Red  Cross  that  I 
would  not  undertake  such 
a  search  with  ham  radio, 
but  would  turn  it  over  to  a 
CB  club.  I  did  this,  and  I 
heard  several  hours  later 
that  they  finally  located 
him  at  a  motel. 

Some  people  were  even 
playing  music  on  channel 
9,  but  since  most  of  this 
type  of  operation  was  in 
the  city,  we  were  able  to 
have  our  outlying  monitors 
copy  calls.  By  contrast,  in 
Wilmington,  Ohio,  22  miles 
away,    a    REACT    team 


operated  with  perfect 
discipline,  and  channel  9 
was  silent  except  for 
emergency  calls.  If  you 
have  such  a  well-operated 
CB  group  in  your  area,  it 
would  be  well  to  make  con- 
tact —  otherwise,  forget  it. 
There  is  great  satisfac- 
tion in  handling  an 
emergency  well,  and  it 
brings  new  pride  in  being  a 
ham.  Don't  plan  for  any 
certain  type  of  emergency. 
Everyone  here  thought  that 
the  most  likely  catastrophe 
was  a  tornado,  after  Xenia 
got  hit.  Then  last  year  we 
had  very  low  temperatures 
and  freezing  water  pipes 
were  a  problem,  as  well  as 
homes  without  heat  and 
fuel.  Still,  one  could  get 
around,  even  to  the 
grocery.  Then  this  year  a 
different  type  of  storm  hit. 
It  was  just  plain  snow  — 
26"  of  it,  with  high  winds  to 
blow  it  into  drifts.  No  one 
could  move.  We  could  not 

•  even  get  to  our  car  in  the 
carport  because  of  neck- 
high  snow  drifts.  All  roads 
into  town  were  coffipletefy 
blocked.  Snowplows 
bogged  down  and  went  in- 

,td  the  ditch.  If  you  didn't 
have  something  in  your 
house,  you  did  without  it. 

Even  though  ouropera- 
„  tion  went  smoothly,  we  are 
determined  that  the  next 
emergency,  with  more 
planning,  will  involve  more 
amateurs.  We  must  have 
battery  backup  power  for 
all  the  receivers,  and  must 
have  a  plan  that  will  allow 
for  efficient  operation  of 
our  increased  coverage 
and  for  helping  other  coun- 
ties if  they  need  help.  We 
would  I  ike  to  be  able  to  use 
CB  units  more  effectively, 
and  we  would  like  for  in- 
terested CBers  to  see  how 
the  ham  system  works.  We 
also  need  a  call-up  system, 
in  case  the  emergency  is 
not  as  obvious  to  all  as  the 
snowfall  was. 

For  experience,  the 
Great  Blizzard  of  '78  sure 
beat  a  Simulated  Emergen- 
cy Test.B 
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Alexander  MacLean  WA2SUT/NNNQZVB 
1 8  Indian  Spring  Trail 
Denville   NJ  07834 


How  Do  You  Use  ICs? 

—  part  X 


First,  what  is  an  ac  clock 
circuit?  It's  a  circuit 
that  gives  you  a  timing  pulse 
keyed  to  the  60-cycle  ac  line 
frequency.  This  is  accurate 
enough  for  many  purposes, 
including,  surprisingly 
enough,  a  number  of  the 
digital  clock  kits  that  are 
available. 

The  circuit  performs  one 
very  important  function.  The 
ac  line  frequency  is  a  60-cycle 
sine  wave.  The  digital  cir- 
cuitry runs  on  square-wave 
pulses. 

Woe  to  the  circuit  that 
dumps  sine  waves  into  digital. 
They  object.  So  there  has  to 
be  a  nice  little  circuit  that 
will  turn  your  sine  wave  into 
a  digital  signal. 

I  usually  like  to  start  off 
articles  with  examples  of  how 
easy  it  is  just  to  steal  the 
circuit  you  want  from  some- 
one else's  piece  of  equipment 
and  use  it  for  your  own. 
Unfortunately,  going  through 
a  number  of  back  issues,  I  did 
not  come  across  any  line- 
frequency  circuits   published 


recently,  so  I  will  have  to 
start  off  cold. 

There  was  one  type  of  ac 
circuit,  though,  which  was 
quite  common,  and  a  simple 
method  of  designing  this  will 
be  described. 

There  are  two  specific 
things  the  circuit  must  do  to 
make  the  line  frequency  com- 
patible with  digital  ICs.  It  has 
to  convert  it  to  a  suitable 
voltage  level,  and  it  has  to 
fool  the  digital  ICs  into  think- 
ing that  it  is  a  digital  signal. 
This  takes  two  different  oper- 
ations, each  one  of  which  is 
very  simple.  Refer  to  Fig.  1, 
which  is  the  basic  circuit. 

There  are  many  places  in 
the  equipment  where  you 
may  be  able  to  steal  the  ac 
voltage.  The  usual  place  is 
from  an  unused  filament 
winding  on  the  power  trans- 
former. You  may  even  be 
able  to  couple  it  from  the 
rectifier  winding  with  a 
capacitor. 

You  do  not  need  much 
current  for  the  job  —  just  an 
ac  signal  of  sufficient  voltage 
and    no    more.    That    is    the 
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Fig,  J.  Basic  6Q-Hz-sine-wave-to-60-Hz-square-wave  circuit 


function  of  R1.  This  may  be 
a  potentiometer,  as  shown,  or 
two  fixed  resistors,  or  a  com- 
bination of  both.  It  depends 
on  what  voltages  you  have 
and  what  parts  you  may  have. 

The  total  resistance  is  a 
function  of  Ohm's  Law.  The 
oniy  critical  part  is  that  the 
resistance  should  be  high 
enough  so  that  it  does  not 
draw  appreciable  current;.  A 
figure  of  five  to  ten  mA 
would  be  a  good  start. 
Measure  the  available  ac  and 
figure  the  total  resistance  for 
current  appropriate  to" "the 
ratings  of  the  resistors. 

The  next  part  is  a  little 
more  tricky.  You  need  the 
correct  signal  voltage  to 
switch  the  7400  gate.  A  look 
in  a  data  book  will  give  you  a 
hint. 

According  to  the  data,  you 
need  a  minimum  of  2  volts  to 
switch  to  high  and  less  than 
0,8  volts  to  go  to  low.1  The 
maximum  input  voltage  is 
listed  as  5.S  volts.  This  gives 
you  a  ball-park  figure,  but  it 
doesn't  help  all  that  much. 
That  is  a  square-wave  voltage, 
not  the  sine  wave  your  meter 
is  calibrated  for.  There  is  a 
simple  way  out,  though. 

That  is  how  you  get  the 
voltage.  Fig.  1  has  a  plain 
ordinary  rectifier  in  the 
circuit.  The  output  of  the 
half-wave  rectifier  iooks  con- 


siderably like  the  pulse  that  it 
wants  to  a  digital  1C.  Fig.  2 
shows  its  waveform.  Notice 
that  it  goes  from  zero  to 
maximum  and  back  again. 
The  IC  doesn't  care  that  it 
hits  zero  instead  of  some  low 
voltage  state.  It  looks  the 
same  to  the  TC 

This  makes  it  easier.  Your 
meter  will  read  a  voltage  even 
though  it  is  not  correctly 
calibrated.  Simply  start  at  no 
voltage  from  the  resistor 
rectifier  network,  and  slowly 
increase  the  voltage  to  the 
rectifier  until  the  IC  starts 
pulsing.  You  can  see  it  on  a 
scope  or  a  logic  probe,  or 
even  on  a  meter.  There  will 
be  a  change  in  the  voltage 
when  the   IC  starts  to  pulse. 

Go  slowly  and  note  the 
point  at  which  the  action 
starts.  Then  measure  the  volt- 
age to  the  input  to  the  IC. 
This  will  be  in  the  few-volt 
range.  Note  the  reading  and 
then  increase  the  voltage  until 
you  read  ten  or  twenty  per- 
cent more.  This  should  give 
you  some  margin  to  take  care 
of  voltage  variations. 

As  a  final  check,  see  that 
the  new  voltage  is  not  too 
close  to  the  stated  maximum. 
It  shouldn't  be;  mine  wasn't. 
Then  check  again  for  correct 
switching  action.  If  all  is 
okay,  you  should  be  in  busi- 
ness. The  extra  gate  section 


buffer  is  common  in  such 
circuits. 

That  is  the  simplest  way  to 
do  it  When  I  was  experiment- 
ing, I  tried  a  few  zener  diodes 
in  the  circuit  as  the  rectifier 
and  to  regulate  the  voltage. 
According  to  my  meter,  it 
didn't  make  all  that  much 
difference.  The  voltage  across 
the  diode  never  did  reach  its 
reference  voltage.  It  did 
appear  to  have  some  smooth- 
ing effect  when  the  voltage 
was  increased,  but  it  did  not 
seem  to  be  a  significant  factor 
in  the  circuit.  Nor  did  it  make 
much  difference  which  way 
the  diode  was  hooked  up 
with  either  type  of  rectifier. 
It  could  be  reversed  or  used 
with  the  diode  across  the  IC 
instead  of  in  series. 

As  long  as  the  IC  got  the 
voltage,  it  appeared  to  work 
properly.  For  simple  equip- 
ment, if  I  were  going  to  use 
such  a  circuit,  I  would  not 
bother  with  a  more  complex 
arrangement.  I  would  try  the 
simple  way  and  see  how  it 
wor  ked. 

However,  simple  though 
this  is,  it  does  appear  to  be 
the  hard  way  to  do  things. 
There  ought  to  be  some 
clever  little  gizmo  that  you 
can  feed  an  ac  signal  into  one 
side  of  so  that  a  digital  signal 
will  pop  out  the  other. 

There  is.  It  is  called  a 
Schmitt  trigger.  Its  function 
is  to  turn  an  ac  signal  into  a 
proper  square  wave,  and  it 
does  a  smoother  job  of  it 
than  the  simple  circuit. 

Here  we  are  blessed  with  a 
surplus  of  riches.  There  is  not 
just  one  such  device,  but  two 
-  the  SN7413  and  the 
SN7414.  There  are  some 
differences  between  them, 
but  they  can  be  easily  fudged. 


The  741 3  is  really  a  dual 
4-input  NAND  Schmitt 
trigger.  The  7414  is  simpler 
(Fig.  3)  -  just  one  input  pin 
and  one  output  pin.  There 
are,  however,  six  of  them  in 
the  package,  which  is  a  lot  of 
Schmitt  triggers  to  play  with. 

The  7413  is  a  bit  of  a 
maverick.  It  is  shown  as  a 
NAND  gate  with  a  Schmitt 
trigger  following  that  and  a 
NAND  gate  output  stage. 
There  is  a  Schmitt  trigger  in 
there  somewhere,  though. 
How  you  hook  it  up  depends 
on  how  strong  your  stomach 
is. 

From  the  pictorial  (Fig. 
4),  it  would  look  like  the 
resistor  rectifier  combination 
should  be  used  to  feed  it  so 
that  the  NAND  gate  got  a 
digital  signal  of  sorts.  I  recol- 
lect that,  when  I  was  using 
them  on  the  bench,  I  fed  the 
sine  wave  directly  to  the 
input  and  got  the  square  wave 
output  just  the  same.  My 
inclination  would  be  to  use 
the  rectifier  anyway,  and 
just  rely  on  the  Schmitt 
trigger  part  for  good  smooth- 
ing of  the  output  pulse.  That 
way  you  get  the  best  of  both. 

You  can  tie  all  four 
inputs  together  as  you  would 
with  the  unused  inputs 
of  the  7400,  or  you  can  tie 
the  three  un needed  inputs  to 
the  Vcc  pin  through  a  com- 
mon 1000-Ohm  resistor.  Just 
remember  that  you  will  have 
to  do  something  to  account 
for  all  the  inputs. 

You  determine  the  input 
voltage  needed  in  the  same 
way  you  do  for  the  other 
devices,  starting  from  zero 
and  working  your  way  up 
until  the  circuit  works. 

Often  an  extra  NAND  gate 
section  of  another  IC  is  used 


Fig.  2.  Half-wave  rectifier  waveform. 


as  an  output  buffer  for  the 
60-cycle  stage  in  a  fully  built 
piece  of  gear.  What  comes 
after  that?  Usually  two  more 
simple  stages  (more  if 
needed).  A  divide-by-six  stage 
followed  by  a  divide-by-ten 
stage2  will  give  you  a  one- 
second  pulse  (Fig.  5).  More 
divide-by-ten  stages  can  be 
added  if  needed  for  slower 
timebases. 

There  is  a  limiting  factor 
to  this  circuit.  It  is  so  simple 
that  you  would  think  that 
everyone  would  want  to  add 
it  to  equipment  because  it  is 
so  easy,  so  there  have  to  be 
some  drawbacks. 

One  drawback  is  its  fre- 
quency accuracy.  The  accu- 
racy is  only  as  good  as  the 
accuracy  of  the  timebase, 
which  in  this  case  is  the  in- 
coming ac  line  frequency. 
This  is  a  nominal  0.05%.  That . 
sounds  pretty  good  when  you 
are  just  measuring  a  few  sec- 
onds or  so,  but  as  you  in- 
crease the  time  and  start 
measuring  fractions,  you  get 
problems. 

To  make  it  easy,  think  in 
terms  of  frequency.  At  1000 
Hz,  0.05%  is  not  so  bad  - 
only  0.5  Hz.  What's  half  a 
cycle  to  most  audio  use?  At. 
1 0  MHz,  it  becomes  5000  Hz 
or  5  kHz,  and,  at  30  MHz,  it 
becomes  1 5  kHz.  When  you 
hit  the  UHF  frequencies,  it 
Hertz  even  worse. 

That's  why  you  don't  see 
too  many  frequency  counters 
around  with  ac  clock  time- 
bases.  Even  when  you  are 
measuring  time,  when  you  dig 
down  into  the  microseconds, 
the  accuracy  is  just  not  there. 


There  is  one  other  com- 
mon complaint  with  this 
circuit  —  ac  line  glitches.  A 
glitch  is  not  one  specific 
problem,  but  a  class  of  them. 

They  are  the  digital 
equivalent  of  gremlins.  In  this 
case,  it  is  any  extraneous 
puise  that  manages  to  get  in 
through  the  ac  line.  Ma- 
chinery starting  up  in  the 
area,  stray  electrical  pulses,  or 
static  and  lightning  dis- 
charges, among  other  things, 
can  cause  a  pulse  on  the  ac 
voltage.  This  will  come  right 
in  on  the  line  and  probably 
get  right  through  the  trans- 
former primary  and  appear  at 
the  secondary. 

The  digital  ICs  are  very 
sensitive  and  will  happily 
follow  any  little  pulse  they 
see.  This  can  give  you  a 
timing  pulse  that  is  out  of 
time  or  phase  with  the 
60-cycle  frequency  you  want 
to  establish.  Thjs  actually  is 
not  that  much  of*£  problem 
with  the  counter-type  circuit. 
It  keeps  updating  its  reading, 
and  a  stray  counting  error 
will  be  corrected  at  the  next 
counting  period. 

However,  in  its"  "normal 
usage,  as  the  timing  pulse  for 
a  digital  clock,  you  have 
another  problem.  Once  the 
timing  error  gets  in,  it  stays 
in.  There  is  no  way  the  circuit 
can  correct  itself.  That  is  why 
you  see'so  many  clock  kits 
with  crystal  timebases  and  so 
many  surplus  crystal  units 
giving  60-cycle  output. 

While  the  accuracy  is 
much  greater  with  the  crystal 
unit    than    the    ac    line    fre- 
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Fig.  3.  SN7414  hex  Schmitt  trigger. 


Fig.  4.  SN7413  dual  4-input  NAND  Schmitt  trigger. 
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quency,  for  most  applica- 
tions, the  primary  reason  the 
crystal  timebase  is  used  is  not 
for     its     accuracy     but     to 


Fig.  5.  60  Hz  ac  timing  chain. 

divorce  the  timebase  from  the 
ac  line,  thus  getting  r  id  of  the 
major  source  of  timing  error, 
the  notorious  glitch. 


However,  if  all  you  want 
is  a  quick  way  to  tell  the 
time,  or  you  need  a  quick  and 
easy  timing  circuit,  the  ac  line 


frequency  timebase  is  hard  to 
beat. 

My  recommendation 
would  be  the  rectifier  and 
7414  combination  with  a 
7400  buffer  or  an  additional 
7414  section  buffer.  That 
should  be  about  the  most 
reliable  simple  combina- 
tion. ■ 
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was  the  founder  of  International, 
and  at  one  time  held  the 
amateur  license  W5EMH.  He 
had  not  been  active  in  amateur 
radio  for  the  past  several  years. 

Mr.  Freeland  was  a  pioneer  in 
the  manufacture  of  precision 
quartz  crystals  and  frequency- 
measuring  equipment.  Interna- 
tional was  the  first  company  in 
the  United  States  to  market  a 
Citizens  Band  transceiver.  The 
electronics  industry  would  be 
put  to  task  to  find  a  person  with 
a  greater  dedication  to  quality 
in  manufacturing. 

International  will  continue 
its  operation  in  his  tradition. 
Mr.  Freeland's  son,  Royden 
WB5KDC,  will  be  active  in  the 
company. 

Bill  G.  Moore  K5HTF 
Russellville  AR 


GOVERNMENT  BS? 


Tell  them  all  to  go  to  hell— I 
like  your  way  of  thinking.  I 
agree  with  your  thoughts  on 
government  BS. 

If  I  want  to  drive  at  100  mph,  I 
do  so,  as  I  have  a  1971  Ranch- 
ero  with  a  375  HP  Cobra  engine 
which  will  do  the  job  and  I  am 
not  dead  yet.  I  feel  that  the 
government  has  made  these 
stupid  regulations  for  the  idiots 
that  either  cannot  or  will  not 
!earn  about  the  safety  rules  of 
driving,  and  I  feel  that  if  they 
cannot  drive  safely,  take  away 
their  driving  privileges,  not 
mine. 

As  far  as  this  radar  thing  is 
concerned,  the  State  of  Cali- 


fornia is  considering  letting  the 
CHP  have  radar.  If  they  do,  I 
shall  proceed  to  purchase  or 
build  (ha)  a  receiver  and  then  I 
will  know  where  they  are.  I  do 
not  believe  in  jamming,  but  it  is 
our  privilege  to  receive.  See  you 
on  20. 

Terry  Downey  W6TD 
Bishop  CA 


SHOP  AROUND 


Okay,  Wayne,  this  is  in 
response  to  your  request  on 
working  DX  without  going 
broke.  I  agree  with  Mr.  Todd 
WB5SYP  (June,  1978,  issue) 
that  ham  gear  today  is  beyond 
the  reach  of  most  of  us.  I,  until 
recently,  have  been  using  a  DX 
60B  Heath  transmitter,  a  DX- 
150A  Realistic  receiver,  and  an 
old  Johnson  T-R  switch  with  a 
low-pass  filter.  Total  cost  of 
this  station  is  $230.00,  in- 
cluding coax  and  a  home  brew 
40  meter  antenna.  This  setup 
has  served  me  quite  well  and  I 
have  worked  DX  on  many  occa- 
sions. Almost  all  of  the  gear 
was  acquired  from  want  ads, 
hamfests,  and  local  ciub  ac- 
tivities. The  whole  trick  is  to 
barter,  a  term  that  is  not  dead. 
Of  course,  most  of  the  opera- 
tion here  is  CW  and  you  will  be 
quite  surprised  how  long  a  con- 
versation you  can  hold  with  40 
Watts  output  power.  Remem- 
ber one  thing  when  working  DX: 
Listen.  Too  many  people  on  the 
bands  today  call  CQ  DX  and 
then  don't  listen  around.  The 
art  of  patient  listening  was  how 
I  made  my  first  QSO  after  pass- 
ing my  General  test.  It  was  with 


OY3H  and  he  was  using  100 
Watts  of  power.  There  was  a 
person  next  to  me  calling  CQ 
continuously.  Too  much,  in 
fact,  to  realize  OY3H  was  there. 
However,  after  hearing  me  call 
and  converse  with  OY3H  just  a 
few  kHz  away,  he  was  next  in 
line  in  the  pileup  that  ensued 
after  my  QSO.  What  a  feeling  it 
is  to  answer  a  CQ  from  a  semi- 
rare  DX  contact  with  only  a  few 
Watts  and  then  sit  back  and 
chuckle  at  everybody  else  fall- 
ing over  each  other  trying  to 
work  the  same  station  I  had.  In 
summary,  there  is  quite  a  lot  of 
good  used  gear  around.  You 
have  to  spend  the  time  to 
survey  your  prospective  gear 
and  then  barter  for  a  satisfac- 
tory price.  Don't  tie  yourself 
down  to  only  one  type  of  brand 
name  gear.  Shop  around,  that's 
the  name  of.  the  game.  Gogd 
things  come  to  those  who  have 
patience. 

Curtis  D.  Law  WA2PIV/2 
New  Haven  CT 


TOO  BAD? 


A  friend  of  mine  left  me  the 
June  issue  of  73  to  read 
because  of  the  antenna  info 
and,  iike  a  nut,  I  could  not  resist 
flipping  through  it.  As  always,  I 
see  that  you  have  not  changed 
in  your  attacks  on  the  ARRL. 
Don't  you  ever  get  tired  of 
writing  about  QST  in  73?  Poor 
73  cries  like  a  second-rate 
cousin  about  her  big  sister, 
QST.  I  will  admit  to  a  passing 
weakness  in  looking  at  June's 
issue  of  73,  but  since  you 
haven't  changed  and  neverwill, 
I  will  continue  to  read  about 
QST  in  QST,  not  73.  You  can 
keep  your  CB  fans  and  gay 
advertisement  for  nets  and 
your  eternal  gripes  about  the 
best  ham  organization  (ARRL) 
around  today.  I  can't  figure  out 
what  keeps  73  afloat,  except 
some  people  iike  to  read  ar- 
ticles that  are  critical  of  others. 
You  are  so  hung  up  on  the 
ARRL  and  QST  that  you  have 


ruined  what  might  have  been  a 
good  mag,  but  it's  too  late  now. 
Too  bad.  The  ARRL  haunts  you 
like  a  bad  dream  that  will  not  go 
away.  By  the  way,  you  are  right 
about  one  thing.  Your  attitude 
doesn't  sell  mags — it  turns 
hams  off. 

Wayne  Brandon  WB5HMB 
Garland  TX 


WARNING 


The  new  regulations 
concerning  linear  amplifiers 
make  me  wonder  if  somebody 
slipped  something  in  the  FCC 
water  coolers.  II  really  makes 
good  sense 'to-clobber  hams  in 
the  name  of  cracking  down  on 
illegal  CBers.  Suppose  hams 
were  getting  on  the  550-1600 
kHz  band— would  the  FCC  ban 
the  sale  of  broadcast  band 
equipment?  Probably!  Why, 
they  could  carry  that  further— 
if  drugs  are  smuggled  into  the 
country  by  plane,  why  not  ban 
the  sale  of  aircraft  capable  of 
international  flights?  Or  maybe 
just  the  sale  of  suitcases. 

While  the  heavy  thinkers  at 
the  FCC  were  thinking  up  how 
to  dump  on  hams,  I  took  the 
Novice  code  test  in  early 
March.  The  610  went  in,  but  the 
written  test  didn't  arrive  until 
the  end  of  April — weeks  after  I 
passed  the  Genera!  class  exam 
on  April  5th.  After  10  weeks  of 
waiting  for  my  call  letters,  l 
called  the  FCC  and  was  told  to 
be  patient — it  could  be  another 
8-12  weeks!  Out  of  curiosity,  I 
called  my  congressman  (Rep. 
Stangland).  His  office  dis- 
covered that  my  file  was  on 
"hold"  and  would  remain  there 
until  action  on  my  previous  ap- 
plication (for  Novice)  was 
taken!!  If  his  office  had  not 
called,  I  would  have  waited  for 
months  with  nothing  happen- 
ing! Please  warn  other  would- 
be  hams.  Another  week  and  I 
would  have  wished  I  had  put  a 
CB  between  channel  40  and  the 

Continued  on  page  104 
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Clegg  is 


...ICOM  Headquarters 

Wo  one  else  offers  as  diversified  a  transceiver  line  as  ICOM,  and  no  one  else  can  fill 
your  ICOM  needs  better  than  Clegg! 


Take  your  pick  for  your  favorite  mode  and  band: 

IC-701  160-10  meters.  Synthesized,  Solid  State 
Digital  readout,  200  watt  PEP  input. 

IC-211  144-148  MHz,  Synthesized,  FM/USB/ 
LSB/CW  Digital  readout,  10  watt  output 
Solid  State.  13.8  VDC  and  115  VAC 
operation. 

IC-245/SSB  144-148  MHz,  Synthesized,  FM/ 

USB/CW  digital  readout,  10  watts  output. 
Solid  State  Multi-Mode  Mobile. 


IC-280  143.9-148.11,  Microprocessor  controlled 
memory.  1  and  10  watt  FM'er.  Remote 
controllable. 

IC-30A  440-450  MHz  FM,  22  Channels,  10  watts 

IC-202S  2  Meter  SSB  Portable    '" 

IC-502  6  MeterSSB/CW  Portable 

IC-215  2  Meter  FM  Portable 

fC-402  432  MHz  SSB/CW  Portable 


Call  us  TOLL  FREE  for  quote  on  the  ICOM  of  your  choice! 
1-[800)  233-0250 

(In  PA  call  (717)  299-7221  collect) 


Looking  for  a  different  brand?  Clegg  also  stocks  all 
other  major  product  lines  including  Dentron, 
Alpha,  Yaesu,  Drake,  Wilson,  KLM,  Hustler  and 
MFJ,  and — of  course — Clegg  transceivers. 


Call  Clegg  for  best  price 

■        -  •  CommL 
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Communications  Corp. 

1911  Old  Homestead  Lane 

Lancaster,  PA    17601 
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William  S.  Hornbaker  WA4TJJ 
5204  Penelope  Lane 
KnoxvMe  TN  3  79 IS 


Relax  and  Unwind 

—  your  antenna  wire 


With  few  exceptions, 
almost  everyone  up 
till  now  has  experienced 
the  curse  of  kinks  in  cop- 
perweld  antenna  wire. 
Number  14  gauge  cop- 
perweld  consists  of  a  steel 
core  and  an  integral  cop- 
per jacket,  approximately 
30  percent  copper  by 
weight.  As  the  wire  is 
drawn  down  to  size,  it 
becomes  work-hardened 
and  springy.  When  wound 
into  the  fifty-foot  con- 
tinuously connected  coils 
in  which  it  is  stocked  and 
sold,  it  is  in  a  stressed  state. 
Do  not  remove  the  ties 
from  a  fifty-foot  coil  and 
let  it  drop  unless  you  wish 


to  be  confronted  with  a 
minor  demon  in  the  form 
of  a  tangle  of  wire  which  is 
most  difficult  to  tame 
(Amen!—  ed). 

An  interesting  experi- 
ment was  once  performed 
by  an  electrician  friend 
who  carefully  tied  one  end 
of  two  fifty-foot  coils  to  a 
power  pole  in  his  backyard 
and  carefully  unrolled  the 
one  hundred  feet  of  cop- 
perweld  which  he  attached 
to  the  bumper  of  his  car. 
He  then  let  the  car  roll  a 
short  distance  down  the 
sloping  driveway  to 
"stretch  and  straighten" 
the  wire,  when  it  suddenly 
snapped  at  the  bumper  and 


Fig.  7.  Wire  straightener  construction:  base  — 1/2"  or  3/4" 
plywood;  guide  blocks  —  1"  X  J"x  2" pine.  Nail  or  screw 
to  base. 


wrapped  itself  around  the 
pole  in  an  impossible  mess. 
He  cut  the  wire  into  short 
lengths,  disposed  of  them 
in  the  trash,  and  went  to  his 
supplier  for  more  wire. 

By  following  the  instruc- 
tions given  below,  you  can 
unroll  and  straighten  cop- 
perweld  so  that  an  antenna 
can  be  strung  without  ■'the 
kinks,  snarls,  and  uncouth 
comments  commonly  asso- 
ciated with  the  devilish 
stuff.  To  accomplish  this 
minor  miracle,  proceed  as 
follows: 

1.  Determine  the  length 
needed  and  purchase  (or 
cut  off)  sufficient  fifty-foot 
coils  for  the  job  at  hand. 

2.  Hold  one  coil  securely 
so  that  the  many  turns  can- 
not flip  out  of  the  plane  of 
the  coil,  and  remove  all  of 
the  ties  from  that  one  coil. 

3.  Carefully  permit  the 
coil  to  relax  and  expand  in 
your  hands,  with  assistance 
as  required,  until  the 
stored  stress  is  relieved. 

4.  Retie  the  relaxed  and  ex- 
panded coil. 

5.  Repeat  steps  2,  3,  and  4 
for  each  coil. 

6.  Make  a  simple  wire 
straightener  from  scrap 
wood  as  shown  in  Fig.  1. 
The  guide  holes  are  just  big 


enough  to  pass  the  wire. 
One  block  is  fixed  and  the 
other  is  pivoted  on  one 
screw  and  then  clamped 
when  properly  adjusted. 

7.  Place  the  coils  as 
shown.  Insert  a  short 
•  length  of  wfre  from  the  bot- 
tom coil  through  the  guide 
holes,  and  then  remove  the 
ties  from  the  bottom  coil. 

8.  Pull  about  three  feet  of 
wire  through  the  straight- 
ener device,  making  neces- 
sary adjustments  to  the 
movable  block. 

9.  Tie  the  end  of  the  wire 
to  a  solid  anchor  point, 
such  as  a  tree,  post,  or 
antenna  mast,  and  back 
aw.ay  in  such  a  manner  that 
you  control  the  rotation  of 
the  coils  and  keep  them 
flat  against  the  board. 

You  should  now  have 
your  copperweld  lying 
across  the  yard  with  only  a 
slight  waviness  —  provided 
your  adjustment  was  cor- 
rect. The  straightener 
works  by  bending  the  wire 
in  the  opposite  direction 
from  that  in  which  it  was 
coiled,  just  enough  to 
leave  the  wire  in  a  reason- 
ably straight  condition. 
Now  you  can  get  on  with 
the  routine  business  of  put- 
ting up  your  antenna  with 
manageable  ease.B 
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kilobaud... 
OM<US 
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Return  the  attached  postage-free  card,  and  we'll  have  your  trial  copy  of  Kilobaud  on 
the  way  to  you  within  a  few  days.  Wayne  is  willing  to  go  to  this  expense  because 
he  feeis  that  all  hams  can  profit  (and  he  means  $$$)  from  an  understanding  of  the 
basics  of  microcomputing.  The  fact  is,  there's  a  revolution  going  on,  even  more  im- 
portant than  the  one  that  replaced  vacuum  tubes  with  solid  state,  and  you'll  want 
to  be  a  part  of  it  and  join  the  fun.  Over  20,000  hams  already  have  their  own  com- 
puters up  and  running  and  are  having  a  ball. 

Kilobaud  is  the  only  magazine  in  the  field  written  specifically  for  newcomers  to 
computers,  and  many  of  the  articles  are  ham-oriented  . . .  after  all,  many  of  the 
pioneers  of  microcomputers  are  hams.  Don't  let  this  revolution  pass  you  by.  Return 
the  subscription  card  and  your  trial  issue  will  be  on  the  way,  along  w-tfh-a  bill  for  a 
year's  subscription  at  a  special  introductory  rate  of  $12.  If  you're  not  completely 
satisfied,  just  write  "cancel"  on  the  bill  and  return  it  to  us  within  30  days  . . .  and 
keep  the  trial  copy. 


Rush  me  my  trial  copy  of  Kilobaud  and  enter  my  subscription  at  half  the  newsstand  price  ($12).  If  I'm  not  com- 
pletely satisfied,  I'll  return  the  bill  marked  :'cancel"  within  30  days  and  keep  the  trial  copy. 


Name 


Address 
City  


State 


Zip 


50 


Please  allow  30  days  for  shipment  of  first  copy. 


ilobaud 


Peterborough  nh  03458 
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Nuclear  Attack! 

-wwiu 

on  your  SR-52 


DanEverhart  WA7WKA 
293  Lander  Hall 
University  of  Washington 
Seattle  WA  98105 


Uhoh,  here's  another 
violent  and  destruc- 
tive computer  game,  And  it 
uses  nuclear  weapons,  yet, 
in  this  age  of  detente.  I'll 
bet  Texas  Instruments 
never  dreamed  that  their 
SR-52  would  be  used  to 
stage  World  War  ill  bat- 
tles. Read  on,  and  see  how 
to  make  yourself  a  world 


power!  If  you  don't  like  the 
game,  at  least  you  may 
pick  up  a  couple  of  inter- 
esting programming  tricks 
for  the  SR-52. 

The  game  itself  is  a  new 
twist  on  the  old  "sub 
search"  type  of  game. 
Most  people  get  sick  of  sub 
searching  after  a  few 
games,  because  the  game 


isn't  really^ballenging.  It's 
a  simple  matter  to  narrow 
down  your  coordinates 
with  each  shot,  and  the 
game  becomes  a  sort  of 
three-dimensional  high- 
low.  The  twist  in  this  game 
is  that  you  are"  shooting  at 
more  than  one  target  at 
once  (six  in  this  version), 
and  you  have  to  be  a  lot 
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Fig.  1,  This  is  how  the  board  is  set  up.  It  represents  your 
enemy's  missile  base. 
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Fig.  2.  Diagram  of  example  used  in  text. 
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more  clever  to  figure  out 
where  they  are- 
How  To  Play 

For  equipment  (besides 
the  calculator],  you  will 
need  a  pencil  and  a  sheet 
of  paper  marked  off  into 
one  hundred  squares  in  a 
ten-by-ten  array.  This  sheet 
of  paper  represents  your 
enemy's  military  base 
which  you  are  attacking. 
You  don't  have  to  use  this 
paper  diagram,  but,  with- 
out it,  keeping  track  of 
your  play  is  nearly  impossi- 
ble. The  columns  are  num- 
bered 0  through  9,  from  left 
to  right,  and  the  rows  are 
numbered  likewise,  from 
bottom  to  top  (rig.  1).  In 
this  way,  the  board  could 
be  looked  at  as  the  first 
quadrant  in  an  x-y  plane,  so 
I  will  refer  to  the  west-east 
direction  as  the  x-axis  and 
the  north-south  direction 
as  the  y-axis. 

Your  enemy  has  six 
ballistic  missile  silos  hid- 
den at  random  on  this  base. 
You,  on  the  other  hand, 
have  a  remotely-controlled 
offensive  weapons  sat- 
ellite from  which  you  can 
drop  guided  nuclear 
bombs  upon  the  enemy 
base.  You  input  the  coor- 
dinates of  the  square  upon 
which  the  bomb  is  to  fall.  It 
is  your  task  to  destroy  all 
six  silos  using  as  few  of 
your  bombs  as  needed.  The 
only  information  you  are 
given  is  the  number  of  silos 
that  lie  to  the  north,  to  the 
east,  etc.,  of  each  bomb 
you  drop.  How  well  you  do 
depends  on  your  skill  at 
organizing  and  interpreting 
this  information.  There  is 
no  upper  limit  on  the 
number  of  shots  you  may 
take. 

Each  time  you  load  the 
program,  you  will  have  to 
enter  a  seed  for  the  ran- 
dom number  generator 
that  locates  the  silos  at  the 
beginning  of  each  game. 
Enter  your  number  and 
press  A.  You  can  use  the 
time  of  day,  your  age  in 
minutes,    the    Dow-Jones 


average,  whatever.  I  usual- 
ly just  hitthe  decimal  point 
and  then  seven  or  eight 
digits  at  random.  Any 
number  between  0  and  10" 
will  work  (except  the  num- 
ber one— the  random 
number  generator  chokes 
on  the  number  one). 

To  start  the  game,  press 
B-  The  calculator  will  take 
about  thirty  seconds  to 
randomly  locate  the  six 
siios  and  will  display  a  zero 
when  ready.  You  need  only 
randomize  once  for  each 
series  of  games  you  play. 
Each  successive  start  will 
give  a  different  pattern  of 
silos. 

Now  select  which  square 
you  want  to  bomb  first  (ex- 
ample: 5,6  — five  is  the 
west-east,  or  x-,  coordinate, 
and  6  is  the  north-south,  or 
y-,  coordinate).  Press  5  and 
then  D  to  enter  the  x-coor- 
dinate,  followed  by  6,  then 
E  to  enter  the  y-coordinate 
and  run  the  program.  Con- 
gratulations, you  have  just 
destroyed  everything  with- 
in square  5,6.  And  you 
didn't  even  have  to  file  an 
environmental  impact 
statement!  After  about  25 
seconds,  the  calculator 
will  come  back  with  a  con- 
fusing string  of  digits,  like 
1562433.  Let's  break  this 
display  down  digit  by  digit 
and  explain  what  it  means. 

Taking  the  digits  from 
left  to  right,  the  first  digit, 
1,  means  shot  number  one. 
The  next  two  digits,  56,  are 
an  echo  of  which  square 
you  bombed.  The  next 
digit,  2,  means  that  there 
are  two  silos  to  the  north  of 
this  shot.  This  doesn't 
necessarily  mean  that  they 
are  directly  north  along  the 
same  column,  but  only  that 
their  y-coordinates  are 
greater.  This  is  a  major 
point  of  confusion  among 
new  players  (see  Fig.  2).  The 
remaining  digits  are  simi- 
larly south,  east,  and  west, 
respectively. 

Wait  a  minute!  The  ex- 
ample says  2433.  That  adds 
up  to  twelve  silos.  Is  there 


a  bug?  No,  each  silo  counts 
twice  — once  as  being 
either  north  or  south  of 
where  the  bomb  was 
dropped,  and  again  as  be- 
ing either  east  or  west. 
Note  that,  if  a  silo  lies 
along  the  same  line  as  your 
shot,  it  won't  show  up  in 
either  of  the  two  indicators 
for  that  direction.  In  other 
words,  a  silo  on  the  same 
vertical  column  as  your 
shot  counts  as  neither  east 
nor  west,  and  one  along  the 
same  horizontal  row 
counts  as  neither  north  nor 
south. 

When  you  hit  a  square 
that  contains  a  silo,  the 
display  will  flash.  Press  CE 
to  stop  the  flashing.  When 
a  silo  is  hit,  it  is  destroyed 
and  will  not  show  up  on 
subsequent  shots.  Al- 
though it  doesn't  happen 
very  often,  two  or  more  of 
the  silos  may  be  placed  in 
the  same  square.  When  this 
happens,  they  are  both 
destroyed  when  the  square 
is  bombed. 

When  the  last  silo  is  hit, 
the  last  four  digits  will  be 
0000,  and  the  game  is  over, 
To  start  a  new  game,  press 
B. 

Different  people  have 
come  up  with  different 
strategies  for  this  game, 
and  I  will  leave  you  to  find 
your  own.  Among  people  I 


know,  the  best  players 
average  about  thirteen 
shots  per  game.  The  record 
low  at  this  writing  is  eight 
bombs.  However,  at  the 
other  end  of  the  spectrum, 
I  saw  one  person  give  up 
after  fifty  shots.  That  base 
must  have  really  been 
smoking! 

About  the  Program 

Writing  a  program  for  a 
programmable  calculator 
is  very  different  from 
writing  a  program  i  n 
microprocessor  assembly 
language  or  a  higher  level 
language  such  as  BASIC. 
The  greatest  disadvantage 
of  the  programmable  cal- 
culator is  its  small  amount 
of  program  memory.  The 
simplicity  of  pushing  each 
key  to  enter  its  function  in- 
to the  program  makes  cod- 
ing a  program,  say  from  a 
flowchart,  very  simple  and 
straightforward.  However, 
a  more  complex  program 
will  need  more  keystrokes 
than  there  is  memory  to 
hold  them  when,  using  the 
straightforward  approach. 
So  the  programmer  must 
resort  to  tricks  to  condense 
-the  program  to  a  usable 
size.  The  trade-offs  in- 
volved with  these  tricks 
are:  (1)  They  make  the  pro- 
gram harder  to  debug  and 
harder  for  someone  other 


Register  Contents 

99  random  seed 

19  number  of  shots  taken 

18  x-coordinate  of  shot 

17  .    y-coordinate  of  shol 

16  number  of  silos  north  of  shot 

15  number  of  siios  south  of  shot 

14  number  of  silos  east  of  shot 

13  number  of  silos  west  of  shot 

12  silo  #1  x-coordinate 

11  silo  #1  y-coordinate 

10  silo  #2  x-coordinate 

09  silo  #2  y-coordinate 

08  silo  #3  x-coordinate 

07  silo  #3  y-coordinate 

06  silo  #4  x-coordinate 

05  silo  #4  y-coordinate 

04  silo  #5  x-coordinate 

03  silo  #5  y-coordinate 

02  silo  #6  x-coordinate 

01  silo  #6  y-coordinate 

00  dsz  and  pointer 

Fig.  3.  Register  usage  table. 
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than  the  programmer  to 
understand,  and  (2)  they 
usually  slow  the  program 
down.  So,  as  vital  as  infor 
mative  remarks  and  good 
documentation  are  for 
regular  programs,  they 
become  even  more  impor 
tant  for  the  programmable 
calculator's  programs. 

In  this  game,  the  x-  and 
y-coordinates  of  each  silo 
are  stored  in  registers  01 
through  12  {see  Fig.  3). 
When  a  game  is  started  by 
pressing  B,  12  is  stored  in 
register  Roo,  which  is  used 
as  a  pointer.  The  program 
generates  a  random  digit, 
which  is  stored  in  the 
register  pointed  to  by  Roo 
using  an  IND  STO  instruc- 
tion (step  197).  The  IND 
key    is    one    of    the    most 


useful  programming  func- 
tions on  the  SR-52  It  tells 
the  calculator  that  it  is  to 
perform  the  memory  func- 
tion immediately  following 
the  IND  (STO,  RCL.  EXC. 
SUM,  etc.),  not  on  the 
register  specified  in  the  in- 
struction, but  on  the  one 
whose  number  is  stored  in 
that  register.  For  example, 
if  Roo  contains  the  number 
9,  then  the  command  IND 
STO  00  would  perform  the 
same  function  as  STO  09: 
The  displayed  number 
would  be  stored  in  register 
09. 

Using  the  dsz  instruction 
(decrement  and  skip  or 
zero)  after  each  random 
number  is  stored,  the  pro- 
gram decrements  the  value 
in  Rqq  by  1  and  checks  to 


see  if  it  has  reached  zero.  If 
it  hasn't,  the  program  loops 
back  to  LBL  *7'  and  repeats 
the  process.  So,  effective- 
ly, the  first  time  through, 
the  loop  Roo  contains  12 
and  the  IND  STO  00  stores 
the  random  digit  in  R-|2. 
The  next  time  through,  Roo 
contains  11  and  the  random 
digit  goes  in  R-\-\  and  so  on. 
When  Roo  finally  reaches 
zero,  the  dsz  doesn't  cause 
a  branch,  but  just  lets  the 
program  continue  and  halt. 
Now  Rqi  through  R-[j  each 
contain  a  random  digit, 
and  these  are  the  coor- 
dinates of  the  silos  (Fig.  3). 

The  Silo  Shuffle 

The  random  number 
generator  (steps  179-196) 
has  its  random  seed  stored 
in  register  99.  This  is 
because  R99  and  R98  are 
surplus  registers  which  are 
unaffected  by  the  CMs  in- 
struction which  clears  Roo 
through  R-[g.  The -seed  .is 
recalled,  Inxed,  and  then 
squared  and  stored  back  in 
R99  as  the  new  seed.  This 
number  is  multiplied  by 
the  degrees/radians  con- 
stant (57.295779513)  and 
the  part  to" the  left  ofvtfre 
decimal  is  chopped  off, 
leaving  a  decimal  fraction. 
The  decimal  is  multiplied 
by  ten,  and  the  digits  to  the 
right  of  the  decimal  are 
removed,  leaving  an  in- 
teger from  0  to  9.  This  ap- 
proach can  be  modified  to 
produce  random  integers 
from  zero  to  N  by  replac- 
ing the  multiplier  of  10  in 
step  193  with  a  multiplier 
of  N  +  1. 

Pressing  D  stores  the 
x-coordinate  of  your  shot 
in  Rig.  E  stores  the  y-coor- 
dinate  in  R37  and  con- 
tinues on  to  the  main  body 
of  the  program. 

Each  silo  is  checked  in- 
dividually. First  the  xs  are 
compared  by  subtracting 
the  shot  x  from  the  silo  x.  If 
the  result  is  zero,  then  that 
means  that  the  shot  and 
silo  are  on  the  same  col- 
umn. Flag  zero  is  set  when 
this    happens   so   that   the 


calculator  will  remember 
later  in  the  program  that 
the  xs  were  the  same  in 
case  the  ys  are  the  same, 
too,  which  would  mean  a 
hit.  If  the  difference  be- 
tween the  x-coordinates  is 
positive,  then  the  silox  was 
greater  than  the  shot  x,  and 
the  shot  must  have  fallen 
to  the  west  of  the  silo,  so 
R-|4,  which  contains  the 
number  of  silos  to  the  east, 
is  incremented  by  one.  If 
the  difference  is  negative, 
then  the  opposite  is  true, 
and  Rq3  (west)  is  in- 
cremented instead. 

Now,  since  we  are  using 
Roo  as  a  pointer  to  tell 
which  coordinate  of  which 
silo  we  are  working  on,  we 
must  decrement  it  by  one 
to  get  to  the  y-coordinate. 
We  do  this  with  a  dsz  com- 
mand that  branches  just 
ahead  of  itself.  The  same 
procedure  as  was  used  on 
the  x-coordinates  is  ap- 
plied to  the  y-coordinates, 
except  that  now,  if  they  are 
the  same,  we  must  check 
to  see  if  flag  zero  is  set.  If  it 
is,  then  ~b«>th  silo  coor- 
dinates match  the  shot 
coordinates,  and  we  have  a 
hit.  When  a  silo  is  hit,  the 
program  changes  its  x-coor- 
dinate  to -1  as  an  indicator 
that  it  has  been  hit  and  is  to 
be  skipped  over  on  later 
shots.  Then  a  V  x  estab- 
lishes  an  error  condition  so 
the  display  will  flash  when 
execution  is  completed.  If 
the  y-coordinates  are  not 
the  same,  then,  like  before, 
the  north  register  or  the 
south  register  is  incre- 
mented, depending  on 
which  side  of  the  silo  the 
shot  fell. 

Now  another  dsz  instruc- 
tion loops  back  to  the 
beginning  of  the  check  pro- 
cedure and  moves  the 
pointer  to  the  x-coordinate 
of  the  next  silo,  or,  if  there 
are  no  more  silos  to  check, 
passes  control  on  to  the 
display  routine. 

The  display  segment 
demonstrates  a  useful  way 
to  display  the  contents  of 
several  registers  at  once. 
Again    Rqo    's    used    as    a 
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pointer,  but  this  time  it 
starts  at  19  and  is  decre- 
mented until  it  reaches  13, 
and  the  program  halts.  The 
calculator  keeps  a  running 
total  of  the  contents  of 
each  register  times  a 
decreasing  power  of  ten. 
Thus  we  get  (R19)  x  10&  + 
(R18)x105  +  ...  +  (R13)x 
10°.  Each  register  contains 
only  a  one-digit  number,  so 
the  resulting  sum  is  a 
number  made  by  stringing 
together  the  contents  of 
registers  19  through  13.  Of 
course,  the  proper  things 
are  stored  in  each  register 
in  order  to  have  the  display 
come  out  in  the  order  we 
want. 

For  the  Sake  of  Speed 

Looking  over  the  pro- 
gram listing,  you  may  be 
wondering  about  the 
strange  order  in  which  the 
segments  of  the  program 
are  arranged  in  memory. 
The  user-defined  labels  are 
near  the  end,  and  the  pro- 
gram branches  and  sub- 
routines come  before  the 
program.  The  best  way  I 
can  answer  this  question  is 
to  have  you  try  the  follow- 
ing experiment: 

Run  the  four  programs  in 
Fig.  5,  and  time  the  execu- 
tion using  the  second  hand 
of  a  clock  or  a  stopwatch. 
Make  sure  you  turn  the 
calculator  off  to  clear  the 
program  memory  before 
entering  each  program. 

You  can  see  that  the  four 
programs  do  exactly  the 
same  thing.  They  only  dif- 
fer in  their  locations  in 
memory  and  their  dsz  in- 
structions. Two  of  them  are 
labeled  branches,  and  two 
are  directly  addressed.  On 
my  calculator,  all  pro- 
grams run  in  about  ten  sec- 
onds except  number  two, 
which  takes  more  than  for- 
ty. It  seems  reasonable  to 
me  to  assume  that,  when 
the  calculator  is  told  to 
branch  to  a  particular 
label,  it  must  search 
through  the  program 
memory  starting  from  the 
beginning.  Naturally,  the 
farther   down    in    the    pro- 


gram memory  a  label  is, 
the  longer  the  calculator 
must  take  to  find  it  and  the 
slower  the  execution  will 
be.    In    program    one,    the 


sought-after  label  B  is 
almost  at  the  beginning,  so 
the  calculator  finds  it 
quickly,  and  the  loop  ex- 
ecutes swiftly.  In  program 


two,  however,  the  machine 
must  seach  through  almost 
the  entire  memory  before 
it  locates  label  B.  Conse- 
quently,   this    loop    takes 


Step 

Keystrokes 

000 

*LBL  *r 

002 

•dsz  *8! 

004 

"LBL  *2' 

006 

*s!  fig  0 

008 

GTO  '5' 

010 

*LBL  + 

012 

1  SUM  14 

016 

GTO  *5' 

018 

*LBL  *9' 

020 

1  SUM  16 

024 

GTO  '8' 

028 

*L8L  "3' 

028 

INV  *  if  fig  0*8' 

032 

I  SUM  00 

036 

±  MNDSTO00 

041 

Yx  *dsz  *8' 

044 

'LBL  *B' 

046 

(STO  -  .  5) 

052 

*fix0  *D.MS 

055 

'rtn 

056 

*LBL  E 

058 

STO  1 7  CE 

062 

1  SUM  19 

066 

0  STO  16  STO  15  STO  14  STO  13 

079 

12  STO  00 

084 

*LBL  *4' 

086 

INV  *st  fig  0 

089 

■"IND  RCL00 

093 

INV  *if  pos  *1 

096 

-RCL18  = 

101 

*if  zro  *2' 

103 

*if  pos  + 

105 

1  SUM  13 

109 

*LBL  "5* 

111 

*dsz  115 

115 

'IND  RCL  00 -RCL  17  = 

124 

"If  zro  *3' 

126 

*if  pos  *9' 

128 

1  SUM  15 

132 

"LBL  *8' 

134 

*dsz  *4' 

136 

20  STO  00  0 

142 

*LBL  *•§' 

144 

+  *dsz 149 

149 

*IND  RCL  00  X  10  y* 

157 

(RCL  00  -  13) 

165 

INV  *if  zro  *6' 

168 

=  HLT 

170 

*LBL  B 

172 

CLR  CMs 

174 

12  STO  00 

179 

*LBL  *T 

181 

RCL  99  Inx  *x2ST0  99 

189 

INVD/R-  *B' X  10  =  *B' 

198 

*fND  STO  00 

202 

*dsz  *7' 

204 

CLR  HLT 

206 

*LBLA 

208 

STO  99  HLT 

212 

*LBLD 

214 

STO  18  HLT 

Comments 

Skip  this  silo. 

Set  the  "possible  hit"  flag. 

Count  one  silo  east. 

Count  one  silo  north. 


It  flag  set.  then  we  have  a  hit. 

Change  x-coordinate 

of  sHo  to  -1. 

Start  display  flashing. 

Integer-part  subroutine. 

Subtract  rounding  constant. 

Eliminate  fractional  digits. 


Store  y-coordlnate  of  shot. 

Count  one  shot. 

Clear  N.,S.,E.,W.  registers. 

Initialize  check  loop. 

Beginning  ofloop. 

Clear  "possible  hit"  flag. 

Get  x  of  silo. 

Branch  if  it's  been  hit.  "'■■- 

Compare  to  x  of  shot. 

if  same,  set  flag. 

If  greater,  count  one  silo  east, 

else  count  one3ilo  west. 

Move  to  y-coordinate. 
Compare  silo  y  to  shot  y, 
If  same,  check  for  hit. 
If  greater,  count  one  silo  north, 
else  count  one  silo  south. 

Branch  back  if  more  silos. 

Initialize  display  loop. 

Beginning  of  loop. 

Move  to  next  register. 

Get  contents  of  this  register  and 

multiply  by  decreasing  powers  of  ten. 


Begin  new  game. 

Clear  everything. 

Initialize  setup  ioop. 

Beginning  of  loop. 

Make  a  random  digit 

from  0  to  9. 

Store  it  as  a  silo  coordinate. 

Branch  back  for  the  next  one. 

Ready  to  play. 

Store  initial  random  seed. 

Store  x-coordinate  of  shot. 


Program  listing. 


103 


Id 


much  longer  to  execute.  In 
programs  three  and  four, 
the  branches  are  made 
directly  to  a  specified  ad- 
dress. The  calculator 
doesn't  have  to  waste  time 
searching,  because  it  has 
been  told  exactly  where  to 
put  the  program  counter. 
Thus,  both  of  these  loops 
execute  quickly  no  matter 
where  they  are  placed  in 
program  memory. 

As  I  said,  this  explana- 
tion is  an  educated  guess 
on    my   part,   and    perhaps 


someone  who  knows  what 
goes  on  in  the  mind  of  a  Tl 
calculator  will  write  in  and 
clarify  this  point. 

Anyway,  this  is  the 
reason  for  placing  the 
branches,  and  subroutines 
before  the  main  pro- 
gram—the closer  they  are 
to  the  beginning  of  pro- 
gram memory,  the  faster 
the  calculator  can  find 
them  and  the  faster  the 
program  will  run.  It  does 
make  the  program  more 
confusing  to  look  at,  and  I 


don't  recommend  that  you 
try  to  write  your  programs 
this  way.  But,  when  you 
finish  a  long  program  and 
have  it  running,  you  may 
find  that  rearranging  things 
will  speed  it  up  con- 
siderably. 

Go,  Team,  Go 

The  game  was  popular 
enough  in  the  dorm  where  I 
live  that  we  decided  to 
hold  a  tournament.  Each 
contestant  would  play 
three  games  and  total  his 


step 

Program  one 

000 

002 

008 

010 

012 

Program  two 

200 

202 

208 

210 

212 


keystrokes 

*LBLA 

100STO00 

*LBLB 

*dszB 

HLT 

*LBLA 

100STO00 

*LBLB 

*dszB 

HLT 


Program  three 

000 
002 
008 
010 
014 

Program  four 
200 
202 
208 
'210 
214 


*LBLA 

100STO00 

*LBLB 

*dsz008 

HLT 

*LBLA 
100STO00 
*LBL  B 
*rjsz208 
HLT 


Fig.  5. 


scores,  lowest  score  win- 
ning. To  make  things  fair, 
each  person  would  play 
the  same  three  configura- 
tions of  silos.  This  was  ac- 
complished by  randomiz- 
ing with  the  same  initial 
seed  before  each  game.  For 
example,  we  used  sin  1,  sin 
2,  and  sin  3.  The  random 
number  generator  then 
generates  the  same  se- 
quence each  time,  and  the 
silos  come  out  in  the  same 
spots.  I  find  that  it's  handy 
to  write  down  the  number 
you  initialize  with  anyway. 
That  way,  if  the  system 
crashes  (batteries  go  dead), 
it's  simple  to  set  the  same 
game  up  again  after  plug- 
ging in  the  charger.  It's 
really  frustrating  to  lose  a 
game  half  way  through, 
especially  when  you  were 
just  about  to  blast  a  silo. 

And  you  certainly  don't 
have  to  be  a  computer  buff 
to  enjoy  the  game.  My 
roommate  won  the  tour- 
nament—he's a  political 
science  major!  ■ 


from  them  all. 

It  is  your  magazine;  run  it  the 
way  you  want,  as  I  know  you 
will.  But  remember,  it  takes 
customers  to  keep  it  going. 
Look  at  the  renewals  you  dTd 
not  get  and  ask  yourself  why 
you  did  not  get  them. 

Carl  Manion  W4BDC 
Shepherdsville  KY 


from  page  96 

10  meter  band,  at  a  kW,  and 
worked  the  world  with  no  has- 
sle by  the  FCC! 

Please,  Wayne — don't  say 
anything  sarcastic  or  derog- 
atory about  the  FCC  until  my 
caH  letters  come.  Maybe  the 
truth  hurts  and  they  become 
even  more  vindictive.  I  hope 
there  will  still  be  some  frequen- 
cies left  for  hams  by  the  time  I 
can  go  on  the  air! 

Walter  Kimmel 
Ponsford  MN 


Enclosed  is  the  renewal  form 
you  sent  me  for  renewal  to  your 
magazine.  While  I  like  your 
magazine  very  much,  there  are 
certain  things  that  I  cannot 
tolerate.  I  now  take  all  the  ham 
magazines,  QST,  CQ,  and  Ham 
Radio;  I  am  a  life  member  to 


QST  and  have  all  the  rest  paid 
for  until  1981. 

Now,  alt  four  magazines  are 
real  good  magazines,  and  I  like 
them  very  much.  But  up  to  this 
point,  I  have  yet  to  hear  one  of 
them  badmouth  your  maga- 
zine, but  every  month,  and  I  do 
mean  every  month,  you  have 
your  nasty  snide  remarks  about 
them.  I  don't  like  it;  it  is  the  act 
of  a  3-year-old  child,  to  say  the 
least. 

There  is  nothing  I  can  do 
about  it,  but  I  don't  have  to  sit 
here  and  read  it,  so  just  forget 
about  this  renewal.  When  you 
grow  up  into  a  grown  man,  I 
might  consider  renewal. 

Just  remember,  Mr.  Green, 
the  other  magazines  are  just  as 
good  as  yours,  and  that  is  sup- 
ported by  a  lot  more  opinions 
than  mine. 

I  hold  no  magazine  rating 
over  the  top  of  the  other  one.  I 
don't  hold  QST  over  73  or  73 
over  QST.  I  read  them  all  with 
interest  and  really  learn  a  lot 


AND  THIS  ONE 


Forever"  boylSIn  Newington  are 
too  busy  making  a  buck. 
Wonder  if  they've  heard  of 
micros  yet?  The  point  is,  if  you 
are  willing  to  accept  the  am- 
bassadorship, I'm  willing  to 
donate  ten  bucks  to  the  cause 
and  I  would  bet  a  large  percent- 
age of  your  readers  would  do 
likewise.  Why  not  ask  them  and 
get  a  campaign  started?  At  any 
rate,  let's  do  something! 

Jim  Best  WAORZI/4 
Woodbridge  VA 


I'll  be  only  too  happy  to 
renew  my  subscription  to  73  as 
soon  as  Wayne  recovers  from 
his  total  fascination  with 
microprocessors  et  al,  and 
begins  to  print  stories  on  some 
other  aspects  of  amateur  radio 
again! 

Bob  Kuehn  WOHKF 
Saint  Paul  MN 


KA  CONFUSION 


D 


Wayne,  is  there  anyone  who 
can  represent  the  hams  and  let 
their  desires  be  known?  The 
ARRL  does  not  and  will  not 
represent  anyone  but  the 
ARRL.  You've  pretty  well  said  it 
all  in  your  editorials.  I  feel  that 
if  we  keep  sitting  on  our  duffs, 
we  will  have  exactly  what  the 
ARRL  would  like  for  us  to 
have— nothing!    The    "Spark 


I  am  writing  on  behalf  of  the 
members  of  the  Far  East  Aux- 
iliary Radio  League  (FEARL) 
and  all  others  assigned  call- 
signs  with  a  KA  prefix  to  re- 
quest your  assistance  in  dis- 
seminating information  on  a 
problem  we  are  having  here  in 
Japan. 

Since  shortly  after  the  close 
of  World  War  II,  U.S.  Forces  per- 
sonnel in  Japan  have  been 
issued  callsigns  prefixed  with 
KA.  KA  callsigns  in  Japan  are 
issued  by  the  military  author- 
ities in  a  2  x  1 , 2  x  2,  or  2  x  3  for- 
mat, and  there  are  currently 
authorized  stations  assigned 
KA1,  2,  3,  5,  6,  and  8  prefixes 
with  the  possibility  of  KA  areas 

Continued  on  page  124 
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+    9.70  4  \ 

jr* 


m 


SALE 


L  -13A  3  dig  1%  DC $134.00 

LH3.5A  3%  dtg  .5%  DC  ...  i  158.50 

LM40A  4  dig  .1  %  DC 5209.00 

:  I  14A  4 dig  .03%  DC $  250.00 

Rechargeable  batteries  end  charger  in- 
cluded 

Measures  DC  Volts,  AC  Volts,  Ohms  and 
Current 

Automatic  polarity,  decimal  and  overload 
indication 
1  Rechargeable  batteries  and  charger 

>  Measures  DC  Volts,  AC  Volts,  Ohms  and 
Current 

i  Automatic  polarity,  decimal  and  overload 

indication 
1  No  zero  adjustment  and   no  full-scale  ohms 

ad|usl 

>  Battery-operated  —  MiCaO  batteries:  also  AC 
line  operation. 

•  Large  LED  display  for  easy  reading  without 

interpolation 
■  SS»:  U8-M 1 2.T"W « <-0 

Parti*  &  labor  ouanuilMd  1  yoai 

Tilt  »l*nd  option S  3.50 

Leetftef  cum -  ■  - J20.00 

Purchase  any  of  the  LM  series 
Meters  and  buy  the  LEA  THER  CASE 
for  1C 


$318 

MS-1S    MtMSCGPE 


■R,#e"Tr*f5*ir&.'  i 


i  t  Crctrpet 


15  megahertz  bandwidth. 
•  External  and  intarrra!  trigger. 
Time  base  —  -1  microsee.  to  0.5  Seo'tliv  ■  21 
sellings. i3%.  ^fe, 

Baltery  or  li-.rOpfiiaiiort.  j^i^» 

Pcr**r=&r      -   :-on<15*a>:£  K9mW&"' 

V.s-irigarei      i"*iJi". 

Case  vze  3.  —  H  ■  5_*"W  t  7.S  D  3  (Auftts 

?».1l*Utioi?.ai»r:»pJ-  ifit  ,  „ 

util  »»ffjt^fc=  i  If 

till?*'  3-1  »SC4*I  $*S. 

■■  MS-215  Dual  Trace  Version  of  MS- 15  $435. 


PROBE  1C 

PROBf  It  wilhlhe 

purchase  of  SCOPE 

ma    !r>c  MENT-ON  or 

HVi  MAGAZINE 


0^0°* 


1-24 

8  pin*     .41 

14  pin*     .39 

16  pin*     .43 


18  pin 
20  pin 
22  pin* 

24  pin 
28  pin 
40  pin 


.63 
.80 
.90 

.90 
1.10 
1.50 


25  49 
38 
.38 
.42 

.58 
.75 
.85 

.84 
1.00 
1.40 


50-99 
.35 
36 
.39 

.54 
70 
.80 

.78 

90 

1.30 


Sockets  purchased  in  multiples  of  50  per  type 

may  be  combined  for  best  price. 
All  sockets  are  GOLD  3  level  closed  entry    '  End  and  side 
stacable.  2  level.  Solder  Tail,  Low  Profile,  Tin  Sockets  and 
Dip  Plugs  available.   CALL  FOR  QUOTATION 


3677    9  6"X4.5" 

$10.30 

3677-Z6.5"x4.5" 

$9.74 

Gen.  Purpose  D.I.P. 
Boards  with  Bus  Pattern 
lor  Solder  or  Wire  Wrap. 
Epoxy  Glass  1/16"  44 
pin  eon,  spaced  .156 


3662    'S.5"«4.5" 

$7.65 

3662-2    8.6"  *  4.5" 

S11.45 

P  pattern  plugboards  lor 
IC's  Epoxy  Glass  UI6" 
44pincon  spaced  .156 


.47 
.63 
70 

.68 

.84 

1.20 


42 
.58 
,61 

.63 

76 

1.04 


.36 
.53 
.57 

.58 
71 
89 


3690-1  2 
CARD  EXTENDER 
Card  Extender  has  100 
curilocts-50  per  side  on  125 
ccniers-Altached  connector-is 
compatible    with    S-100    Bus 

Systems " :  ;i .,. . .  S25.00 

3690  6.5"  22/14  pin  .158 
cits.  Exlendors 512.0OJ 


8K  450  ns 

EPROM 

FACTORY  PRIME 

$10.00  EA. 

25    +    Call   For 
Price 


ULMMN 

GOLD  3  LEVEL 

,WIRE  WRAP 

SOCKETS 

14  -  G3  100  for 

$30.00 

16-G3  100  for 

$30.00 

50  of  each  for  $32.00 

Sockets  are  End  &  Side  stackable. 
^jo^ed^n^n^ 


■LJB 


SC-5 

With 

RKhBrgMbl* 

BbHbt1m4       fwj'rs,  :>■.:: 

Ctuug«r 

Unii   j98 


FH-7 

With 

R*CTItnjub]« 

Batt«Fl«»4 

Chirgtr 


fri  ■£,    ;  "  !■  ■»?«•  hut  SC-5  Ptftws'*'  r*  moJ  & 
"VFM-rF-TOB".!  HH»#    w+iJd  I? RH  SCUHih  ftjhj  W  ■*■"■- 
*  ^11  **-J  M  wX¥  *■*  I  L«*  "+4W«>  I1-*™   ■  7=t  j-«J- 
iJH-l#  li!  'WM  l"-*o|  ^-dar  nu^iou    ■  Tta  Tl.ru 


:-^4»«adputf  Dl 

jpi|iP=JnJ  iH-i-a-Jat^-  ir -ita  ■  Smt 
«  t  J  7  HtI?"  D  »bd  «Ea  ray  L*  Efcw 
PlIVMaT,  dm  •nr^..jii(in-t^h 
r-!-J*v3fl?L* 


■  a 


MECRO-KLIP 

lor  .042  dia,  holes 

(aM  rwd'ds  on  rtiis  pagej 

T4M  shg.  100    S  1..SB 

T4M  nag. 

1000 $ti,H 

P-149  Hand  installing 
icol      I  2.03 


|fell* 


WRAP  POST 
tor  042  dia.  holes 
{allboaj-dsonlhispagD} 

T-44pkp.  100  ..s  a. ze 

T-44  pkg. 

10QO. JU.OO 

A.-13  hand  Installing 

lopl J  £30 


SPEC/4L 

--^^"  14CS2  100  tor  M4°B 
E    '-    -  16CS2100forM6ft,• 

H__ Hp[nCSaiO(or'2*' 

i.  16tjlnCSJ   eior'S*' 

riWBi  low  cos:  DtP  sockets  wilt  accept 
balh  s|ancla;r!  witii'n  p1'Jig$  and  chips. 
For  uae  with  chips,  the  scckoss  oder  a  low 
profJlft  rioight  01  only  .125"  above  the  board. 
Tfiaaa  aackeiA  ar«  onO  S13Ckat>lo. 


P21    PRIORITY  r  ONE  J  ELECTRONICS  t 

49 1  l  5  West  Rosecrans,  Hawthorne,  Cfl  90250 

Terms:  VISA.  MC,  BAC,  check,  Money  Order.  COD..  U.S.  Funds  Only.  CA  residents  acid  6%  sales  lax.  Mini- 
mum order  $10.00.  Orders  less  Itian  $75.00  include  10%  shipping  and  handling;  excess  retunded.  Just  in  case 
please  include  your  phone  no     "Sorry,  no  over  Hie  counter  sates "  °°°,i  <k">  s«p-  '™ 

phone  orders  welcome    (213)973-4876 


end  tor  our  latest  brochure. 


OEM  and  Insllludona!  inquires  Inviled 


24  PIN  DIP  PLUGS 
WITH  COVERS 

^HaaaaaaaaaaaaaaMr 

3/  $1.00 
dfi;amnr 


FREE  PROBES  FREE  PROBES  FREE  PROBES 


Charles  Zappala  WA7VZR 
8051  N.E.  l4Zrd 
Botheti   WA   98011 


Computerized  QSO  Records 

—  who  needs  a  logbook? 


Well,  enough  already 
of  computer  games  — 
let's  get  down  to  serious 
application  programming! 
I've  always  wanted  a  com- 
puterized log  and  inquiry 
system  to  rid  me  of  trying  to 
relate  callsigns  to  names  .  .  . 


f  Run  J 


"Gee,  that  call  is  familiar.  Did 
I  work  him  before?  What's 
the  handle?  QSLs?  Aw,  rats! 
What's  the  handle,  old  man?" 
This  program  (Fig.  2)  will 
take  care  of  all  those  ques- 
tions. It  will  allow  you  to 
quickly  enter  log  entries  by 


using  data  statements  begin- 
ning at  line  1000.  The  end-df- 
data  file  is  indicated  as  DATA 
999999,  as  shown  at  line 
1  005.  You  can  have  as  many 
data  lines  as  your  memory 
can  hold.  In  the  inquiry  mode 
(RUN),     the     program    will 


V^    l-UNCTIQS  J 


Fig.  1.  System  flowchart. 


printout  (display)  log  entries 
by  date,  callsign,  or  just  print 
out  all  of  the  entries,  by 
entering  its  function  number. 

To  add  log  entries,  type  in 
function  1  and  a  LIST 
function  starting  at  line  1000 
will  begin  and  take  you  out 
of  BASIC.  This  will  allow  you 
to  change  the  DATA  999999 
line  to  a  log  entry.  The 
DATA  format  is:  (line  num- 
ber) DATA  (year,  month, 
day),  (time),  (callsign),  (fre- 
quency), (mode),  (power), 
(QSL),  (QTH-name). 

Note  that"  "QTH"  and 
"name"  share  the  same  data 
item  definition. 

Note  that  the  date  must  be 
entered  as  YYMMDD  (year, 
month,  day).  I'll  explain  why 
soon.  After  the  entries  are 
made,  add  (line  number) 
DATA  999999  to  end  the 
data  file.  Type  RUN  again  to 
begin  the  program. 

Function  2  selects  log 
entries  for  printing  by  enter- 
ing two  dates  in  the 
YYMMDD  format.  What 
comes  out  is  all  log  entries 
between  and  including  the 
dates  specified.  The  logic  is 
located  in  line  416.  With  the 
YYMMDD  format,  dates  run 
in  ascending  numerical  order, 
which  makes  the  logic  just 
plain  simple. 

Function  3  selects  log 
entries  for  printing  by  enter- 
ing a  callsign.  What  comes  out 
is  every  log  entry  for  that 
callsign.  The  logic  is  very 
simple  and  is  located  in  line 
510.  Function  4  prints  out  all 
the  log  entries. 

By    using    subroutines    to 


Ui 


06 


;U2:^RINT 

"    AMD    "jjjg  :P*UMT:  GO 


LIST 

10  REM    *******#*.***    AMATE'J^    ^ADIO    LOG    AMD    l\li$LTl  Y.r    SYSTEM 

1  I  REH  BY    COMPUTED 

IE  REM    VRITTEtf    BY    GKUCK    ZAPPALA   VA773R    B051     f)  E     I43DD    BOTJ 

13  REM 

14  REM  THIS  PROGRAM  IS  RELEASED  TO  PUBLIC  DCn-lAI.V 

15  REM 

16  REM  VERSION  1-0       UPITTEM  I.J  ALTAIR  6"K  BASIC  7L^rIQ. 

17  REM 

IS   REM  a************************************* +  +  *«*****.** 

100    PRl^T:PRIWT"AMATEU?i    RADIO    LOG    AUD    INQ'HW    SYSTEM 

102    PRltJT:  I.JPUT"EtfTER    TODAY'S    DATE     <  VYriMDDJ  ";  D:  P^  LJt 

165    PRlUTiPRlNT*'SELECT    Q:i  £    Of    THE,    FOLLOWING    FlVJCT  LCT 

1  IB    PRlrtT"  1-     ADD    LOG    ENTRIES" 

115    PRINT"  2-     PRINT    LOG     frlTRJ  E5    BY    r-ATE" 

120    PRltfT"  3-     PRINT    LOG    EWTRI ES    BY    CALL    SIJJ" 

125    PRINT"  4-     PRINT    ALL    LOG    ENTRIES" 

145    PRlNTilNPIJT-'ENTER    F'JNCTIOM    MT,I.-I3En"  ',  F 

160     I?    F=l     THEN    GOTO     300 

165     IF    F=2    THEM    GOTO    400 

I  70     IF    F=3    THE.J    GOTO    500 

175     IF    F=4    THEM    GOTO    600 

200    PRINT'-IWALID,     TRY    AGAIN,FfGQTO     145 

300    REM    ADD    LOG    ENTRIES 

3ff2  PRlNTlPRlMT 

304    FRINT"ADDING    LOG    ENTRIES    BY    DATA    STATEMENT  5" :  Lt  S 

400    REM    PRINT    LOG    ENTRIES    BY    DATE 

402    PRINTiPRINT 

404    lNnEJT",ErtTER    FIRST    DATE    (YYrtilDDJ 

406    IN«UT"EWTER    NEXT    DATE    (YYMlIDDV 

408    PftINT"LOa    ENTRIES    BETWEEN     ";M1; 

412    GOSr/3    703 

414    IF   £=999999    THEN    950 

416    IF    Z>=tfl     AMD    Z«tf2    TiiEN    420 

£1S  GOTO  412 

420  GOSUB  720 

422  GOTO  412 

500  REM    PRI.NT    LOG    ENTRt  E5    6Y    CALL    SIGM 
502   PT!IHT:PR1HT 

504    IM^'JT"EMTER    CALL    SIGN"Jl-I5. jGOSUB    300 
506    GOSfJB    700 
5BS     I'    t^W9399    TtfEJi    950 
S10     IF    WSitfi    THEW    S14 
5L2    GOTO    506 

5  14  GOSUE    7S0 
516  GOTO    506 

600  REtf    PRIHT    ALL    LOG    ENT^I ES 

602  PRlMTiPRlMT 

604  GOSUB    S&0 

606  GOSUB    700 

6  10  GOSUB    720 
612  GOTO    606 
700  REM    READ    DATA    FILE 

702  READ   A(Z^A:IF    2-993999    THEM    GOTO    950 

704  READ    AilYS-AS 

706  READ   BS:XS=E$ 

708  READ   C£itt$=CS 

710  READ    DSiVS^Di 

7 12  HEAD    EiiU$=ES 

714  READ    F£:TS=Fi 

716  READ    GS:SS-Gi 

7  IS  RETURtf 
720  REM    PRiNT    DATA   RECORD 

722  print  zi"     ";vi;"  ";xsj"  "jva;"  "yjzi"     ";*sis" 

724  RETURN 

800    REM    REPORT   HEADER 

501  PRINT    "REPORT   DATE    '^DiPHl.MT 

80S    PRIHT"     DATE  TIME       CALL  FP.EQ    MODE      PVP.    QSL    0' 

3B4    FOR    [J  =  ]     TO    51  :PRiiJT"  =  ";  iNEXT    N  i  PRltJT"  =  T" 
S06    RETURM 

9  50    TCEM,    END    Of    REPORT 

952   PRINT"END    OF   REPORT" jRESTORE: GOTO    105 
999     END 

100  0     DATA    7  70  50  2  j  1805* K9CAG*  14-2.  5  SB..  2  60..  N,  1L       MERNIE 
1001     DATA    770502*  1S32^UB6RRF»  14-  2;  5SB*  260^  U.r  CA    GLENW 
1062    DATA    770503*  1  1  58*  ZLl  BAG*  14-  2.,  SSB*  260*  ti.ltZ    HAL 

1003  DATA     7  7050  4*09  14.-tfA0Z:DR,  14-3*  SSH*  2  60*M*KA    SKIP 

1004  DATA    770505*  1105' VBSWCGj  14- 3' S5B*  260*V*MM    DAUE 

1005  DATA    999999 


9301  ! 

1977 


iELL    &M 
.1AY 
J    3-  1 

i.;t 


14- 

2 

SS3 

260 

M 

CA 

GLEWM 

14- 

2 

SSB 

260 

N 

HZ 

HAL 

1  H- 

3 

SSB 

260 

a 

KA 

SHIP 

14- 

3 

SSB 

260 

Y 

N"M 

DAVE 

HUN 

AMATEUR    RADIO    LOS    AND     INQUIRY    SYSTEM 

ENTER    TODAY'S    DATE    CYYtfMDD'?    770530 

SELECT    ONE    Of    THE   FOLLOWING    FUNCTIONS 

|.  ADD    LOG    ENTRIES 

2-  PRINT   LOG    ENTRIES    BY    DATE 

3-  PRINT    LOG    ENTRIES    SY    CALL    SIGN 

4-  PRINT    ALL    LOG    ENTRIES 

ENTER  FUNCTION  NUMBER?  4 

REPORT  DATE   770530 
DATE      TIME   CALL    FREQ  MODE   pup  OSL  OTK   NAME 

770502  1505  K90A3   14*9   SSB   268   N   IL   METM1E 

770502  1832  WB6RT1F 

770503  1158  ZL1BAG 
7^0504  3914  UAflzDR 
770505  11&5  UB5WCG 

END    Of    REPORT 

SELECT    ONE    OF    THE    FOLLOWING    FUNCTIONS 

1-  ADD    LOG    ENTRIES 

3.     PRINT    LOG    ENTRIES    BY'   OATE 

3.     PRINT    LOG    ENTRIES    BY    CALL    SIGN 

4-     PRINT    ALL    LOG    EHTRl ES 

ENTER    FUNCTION    NUMBER?     3 

ENTER    CALL    SI GN7     ZL1BAG 
REPORT    DATE       770530 

DATE  TIME       CALL  FREO    ^ODE       PVR    OSL    QTii       NAME 

770503  1158        ZLIBAG        IA-2       SSB       E60       N       NZ    HAL 

END   OF   REPORT 

SELECT   ONE    OF    THE   FOLLOWING    FUNCTIONS 

1.    ADD   LOG    ENTRIES 

2-  PRINT    LOG    ENTRIES    BY    DATE 

3.    PRINT    LOG    ENTRIES    BY   CALL    SIGN 
4-    PRINT   ALL    LOG    ENTRIES 

ENTER   FUNCTION   NUMBER 7    2    ' 

ENTER   FIRST    DATE    <YYHMDD>?    770503 
ENTER   NEXT   DATE    <YYHrtDD> 7    770504 
LOG    ENTRIES    BETWEEN       770503       AMD       770504 
REPORT    DATE       770530 
DATE  TIME      CALL         FREE    MODE      PUR   Q5L    aTH       NAME 

770503  1158       ZL1BAG       14-2       SSB       260      H      NZ    HAL 

770504  0914      UA0ZDR       14-3       SSB       263      N       KA    SKIP 
END    OF    REPORT 

SELECT    ONE   OF    THE    FOLLOWING    FUNCTIONS 


PRINT 
373  7 


FRE(X1 


1.  ADD  LOG  ENTRIES 

2.  PRINT  LOG  ENTRIES  By"  DATE 

3.  PRINT  LOG  ENTRIES  BY  CALL  SIGN 
4-  PRINT  ALL  LOG  ENTRIES 

ENTER  FUNCTION  NUUBEP?  I 


Fig.  2.  Program  listing. 


read,  store,  control,  and 
print,  the  program  becomes 
quite  small.  For  example, 
lines  700  to  718  read  the 
data,  test  for  end  of  data,  and 
store  the  data  in  string  vari- 
ables Z,  Y$,  X$,  W$,  V$,  U$, 
T$,  and  S$.  After  reading, 
control  returns  to  the  calling 
portion  of  the  program, 
usually  to  test  either  variable 
Z  for  dates  or  X$  for  callsign. 
if  variable  Z  is  within  the 
date  range,  variables  N1  and 
N2  or  X$  equal  variable  M$. 
Then  the  printing  subroutine 
(lines  720  to  724)  is  ex- 
ecuted. In  any  case,  the  next 


data  line  is  read  and  tested 
again  at  line  702.  If  Z  = 
999999,  then  "END  OF  RE- 
PORT" is  printed,  the  data 
pointer  is  RESTORED,  and  a 
new  function  is  requested. 

Storage  in  lines  702  to  716 
was  done  to  accommodate 
any  changes  which  might 
destroy  the  A  toG$  variables 
by  intermediate  printing, 
logic,  or  data  manipulation. 
These  same  lines  could  easily 
have  been  written  with  FOR 
.  . .  NEXT  commands,  as 
could  the  printing  sub- 
routines, but  I  decided  to 
keep  the  program  simple  for 


ADDING   LOG    ENTRIES    BY    DATA    STATEMENTS 

1000  DATA  770502;  1S05..K9QAG*  14. 2,  SSB,260jN,  IL  MERIJ1E 

1001  DATA  770502. !S32,tfB6RRF, 14- 3. SSB/id0*N,CA  GLENrt 

1002  DATA  770503'  1  158-.ZL1EAG,  14-2*  SSB>  260*N.»  Nz  HAL 

1003  DATA  770504*09 14jWA0ZDF' 14-3' SSB*250*N. KA  SKIP 

1004  DATA  770505. 1 10S*UB5WCG, 14- 3, SS3*260,Y.NM  DAVE 

1005  DATA  999999 


Fig.  3.  Sample  run. 


small  BASIC  interpreters.  By 
changing  lines  100,  115,  120, 
1 25,  304,  408,  504,  802,  and 
the  data  lines,  just  about  any 
kind  of  data  record  search 
can  be  accommodated. 

Other  functions  could, 
easily  be  added,  also.  For 
example,  you  may  want  a 
printout  of  all  the  contacts 
that  have  or  have  not  sent  a 
QSL  This  could  be  done  by  a 
comparison  just  like  the  one 


in  line  510.  Only  change  X$ 
to  V$,  then  add  the  required 
function  call  number  and 
assign  the  line  numbers.  By 
using  AND/OR  logic  oper- 
ators, such  as  in  line  416,  a 
varying  and  quite  flexible 
search  can  be  established. 
You  could  print  out  log 
entries,  such  as  by  date 
and/or  call,  or  whatever  the 
data  statements  and  logic  are 
set  up  to  look  for.  ■ 

107  lk*J 


D1P/IC  EXTRACTOR  TOOL 

The  EX  1  Extractor  is  pdeaWy  susled  for  bcbbyisE  or 
lab  engineer.  Featuring  one  piece  spring  s\ee\  con 
struction.  It  will  extract  all  LSI.  MS!  and  SSI  devices 
of  from  S  to  £4  pins 


Extractor  Tool 


EX-1         $1.49 


P.C.  BOARD 


The  4  x4.5  xl/JG  inch  board  is  made  of  glass  coated  EPOXY  Laminate 
and  features  solder  coated  1  or.  copper  pads.  The  board  Jias  provision 
for  3  22/44  two  sided  edes  connector,  with  contacts  on  standard  .156 
spacing.  Edge  contacts  are  non  dedicated  for  maximum  flexibility. 

The  hoard  contains  a  matrix  of  .040  in,  diameter  holes  on  .100  inch 
centers.  The  component  side  contains  76  two -hole  pads  that  can  accom- 
modate any  DIP  size  from  6-40  pins,  as  well  as  discrete  components. 
Typical  density  is  18  of  14-Pin  or  16-PJn  DIP'S.  Components  may  be 
soldered  directly  to  the  board  or  intermediate  sockets  may  he  used  for 
soldering  or  wire-wrapping. 

Two  independent  bus  systems  are  provided  for  voltage  and  ground  on 
both  sides,  ot  the  board.  In  addition,  the  component  side  contains  14 
individual  busses,  running  the  full  length  ot  the  baarcJ  for  complete  wir- 
ing flexibility.  These  busses  enable  access  from  edge  contacts  to  distant 
components.  These  busses  can  also  serve  to  augment  the  voltage  or 
ground  busses,  and   may  be   cut  to   length   for  particular  applications. 


Hobby  Board 


|  H-PCB-1  |  $4.99] 


PC  CARD  GUIDES 

TR-I  consrsts  ot  2  guides  precisian  molded  with 
unique  oprfng  finger  action  that  dampens  shock  and 
vibration,  yet  permits-  smooth  insertion  or  extrac- 
tion. Guraes  accommodate  any  card  thickness 
from    04Q-.I00  inches. 


QUANTITY  -  ONE  PAIR  {2  pes.) 


Card  Guides 


TFM 


$1.89 


I 


i 


PC  CARD  GUIDES  &  BRACKETS 


TRS-2  kit  includes  2  TR  1  guides  plus  2  mounting 
brackets.  Support  brackets  feature  unique  stabilizing 
post  that  permits  secure  mounting  with  only  1  screw. 


QUANTITY  -  ONE  SET  (4  pes.) 


|       Guides  a>  Brackets       |    TRS-2    |  $3,79  j 
QUANTITY  -  ONE  SET  (4  pes.) 


PC  EDGE  CONNECTOR 

44  Pin,  dual  read  out,  .156"  (3,96 
mm)  Contact  Spacing,  .025"  (0,63 
mm)  square  wire-wrapping  pins. 


P.C..  Edge  Connector 


CON  1       $3.49 


P.C.B,  TERMINAL  STRIPS 

The  TS  strips  provide  positive  screw    activated  clamp 
ing  action,  accommodate  wire  sijes  1-1-30  AWG  (i,  6-0 
25,r,m>-PinS&re  solder  plaled  copper,.  042  Inch  (1mm 
diameter,  on  ,200  incn  rr?mm>  centers. 

4-Pole 

TS-  4 

$1.39 

8- Pole 

TS-  S 

$1.89 

12-Pole                 |     TS-12 

$2.59 

.fill 

ll!  Hi    ;• 

i"*T 

ii 

DIP  SOCKET 

Dual-in-line  package,  3  level  wire- 
wrapping,  phosphor  bronze  contact, 
gold  plated  pins  .025  (0,63mm)  sq., 
.100  (2,54mm)  center  spacing. 


14  Pin  Dip  Socket 

14  Dip 

$0.79 

16  Pin  Dip  Socket 

16  Dip 

$0.89 

RIBBON  CABLE  ASSEMBLY 
SINGLE  ENDED 


With  14  Pin  Dip  Plug 
24"  Long  (609mm) 


SE14-24  $3-55 


With  16  Pin  Dip  Plug 
24"  Long  (609mm) 


SE16-24  $3,75 


DIP  PLUG  WITH  COVER 

FOR  USE  WITH  RIBBON  CABLE 


14PinPlug&Cover 

14-PLG 

$1.45 

16  Pin  Plug  &  Cover 

16-PLG 

$1.59 

QUANTITY:   2   PLUGS,  2   COVERS 


RIBBON  CABLE  ASSEMBLY 
DOUBLE  ENDED 


With  14  Pin  Dip  Plug  -2"  Long 

DE  14-2 

$3.75 

With  14  Pin  Dip  Plug  -4"  Long 

DE  14-4 

$3.85 

With  14  Pin  Dip  Plug  -8"  Long 

DE  14-8 

$3:95 

With  16  Pin  Dip  PJug-2"  Long 

DE  16-2 

$4.15 

With  16  Pin  Dip  Plug  -4"  Long 

DE16-4 

$4.25 

With  16  Pin  Dip  Plug  -8"  Long 

DE  16-8 

$4.35 

TERMINALS  -,.,„.„ 

■  .025  (0,63mm)  Square  Post 

■  3  Level  Wire- Wrapping 

■  Gold  Plated 


-*  ..^Slotted  Terminal 

WWT-1 

$2.98 

Single  Sided 
Terminal 

WWT-2 

$2.98 

IC  Socket  Terminal 

WWT-3 

$3.98 

Double  Sided 
Terminal 

WWT=4 

$1.98 

25  PER  PACKAGE 


TERMINAL  INSERTING  TOOL 

For  inserting  WWT-1,  WWT-2,  WWT-3, 
and  WWT-4  Terminals  into  .040 
(1,01mm)  Dia.  Holes. 

|    1NS-1  |$2.49~| 


WIRE  CUT  AND   STRIP  TOOL 


Easy  to  operate . . .  place  wires  (up  to  4)  in  stripping  slot  with 
ends  extending  beyond  cutter  blades  . . .  press  tool  and  pull 
.  .  w^re  is  cut  and  stripped  to  proper  "wu&- wrapping"  length 
The  hardened  steel  cutting  blades  and  sturdy  construction  of 
the  tool  insure  long  life 

Strip  length  easily  adjustable  tat  your  applications. 


DESCRIPTION 

MOOEL 
NUMBER 

SOJUSTaBLE 

"SHINES"  LENGTH 

OF  STRIPPED  WIRE 

INCHES        TO       INCHES 

Price 

24  ga.  Wire  Cut  and  Strip  Tool 

ST-100-24 

VW     IX," 

$  8.75 

26  ga.  Wire  Cut  and  Strip  Tool 

ST-1 00-26 

Hfe"     1%" 

S8.75 

26  ga.  Wire  Cut  and  Strip  Tool 

ST-1 00-26-875 

Ve"     IVs" 

S  8.75 

28  ga.  Wire  Cut  and  Strip  Tool 

ST-100-2B 

«,"     IVs" 

$11,50 

30  ga.  Wire  Cut  and  Strip  Tool 

ST-1 00-30 

V>  "     1  Vi  • 

$11.50 

IhE  ABOVE  LIST  OF  CUT  AHD  c.TftlP  TOOLS  flfif  NOT  APPLICABLE  FOU  Vh  LEWI  OH  TEFLDN  INSULATION 


LIM  nnOFR  £25  DQ   SHIPPING  CHARGE  St  00   NY.  CITY  AND  STATE  RESIDENTS  ADD' TAX 


OK  MACHINE  &  TOOL  CORPORATION 

3455  Conner  St..  Bronx.  NY,  104751(212)  994-6600  BTelex  125091 
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wire  wrapping 
center 


HOBBY  WRAP 
TOOL 


Wire-wrapping,  stripping,  unwrapping  tool  for 
AWG  30  on.025  (0,63mm)  Square  Post. 


Regular  Wrap 

WSU-30 

SfcSB 

Modified  Wrap 

WSU-30M 

:      ... 

for  quality  electronic  parts  find  tools. 


NEW 


Battery 

wire 

wrapping 

TOO! 
OOMPLErh 
WITH  BTT 
AND  SLEEVE 


WIRE-WRAPPING  TOOL 

For  .025"  (0,63mm)  sq.  post 
"MODIFIED"wrap,  positive 
indexing,  anti-overwrapping 
device. 


For  AWG  30 

BW-630 

iX.SS- 

For  AWG  25-28 

BW-2628 

^-;9.:;;- 

Bit  for  AWG  30 

BT-30      |    $3.35 

Sit  for  AWG  26-28 

BT-2628  |    ST.te 

^USE"C"SJZH   NI-CAD  BATTERIES 
(WOT  INCLUDED) 


WIRE-WRAPPING  KITS 

Contains:  Hobby  Wrap  Tool  WSU-30, 
(50  ft)  Roll  of  wire 
Prestripped  wire  1"  to  4" 
lengths  (50  wires  per  package) 
stripped  1"  both  ends. 


Wire  Wrapping  KiLl  Blue! 

WK-2-B 

fiiS5 

Wire  Wrapping  Kit.  (Yellow) 

WK-2-Y 

tf.2S5 

Wire  Wrapping  Kit,  (Whilei 

WK-2-W 

Sli% 

Wne  Wrapping  Kit  IRed) 

WK-Z-H 

tli<3g 

ROLLS  OF  WIRE 

Wire  for  wire-wrapping  AWG-30 
(0.25mm)  KYNAR'wire,  50  ft.  roll, 
silver  plated,  solid  conductor, 
easy  stripping. 


^0-AWG  Blue  Wire,  50(t  Hoi 

MOB-BOM 

11  PS 

a  AWG  Yellow  Wire  50ft  Roll 

r  mt  0D50 

f     ':-; 

iO-AWG  White  Wire  50ft  Roll 

H  30W-0050 

Sli1! 

30-AWGHed  Wire,  SOU  Moll 

R-30R0050 

SJK 

WIRE-WRAPPING  KIT 


Contains:  Hobby  Wrap  Tool  WSU-30, 
Roll  of  wire  R-30B-0050,  (2)  14 
DIP'S,  (2)  16  DIP'S  and  Hobby  Board 
H-PCB-1. 


Wire-Wrapping  Kit       |wK-3B  (Blue)|$16.gs| 


WIRE  DISPENSER 

■  With  50  ft.  Roll  of  AWG  30 
KYNAR*  wire-wrapping  wire. 

■  Cuts'the  wire  to  length. 

■  Strips  1"  of  insulation. 

■  Refillable  (For  refills,  see  above) 


Blue  Wire 

WD-30-B 

S3W 

Yellow  Wire 

WD-30-Y 

$3.95 

White  Wire 

WD-30-W 

$3.95 

Red  Wire 

WD-30-R 

$$95 

WIRE-WRAPPING  KIT 


Contains:  Hobby  Wrap  Tool  WSU-30  M , 
Wire  Dispenser  WD-30-B,  (2)  14  DIP's, 
(2)  16  DIP'S,  Hobby  Board  H-PCB-1, 
DIP/IC  insertion  Tool  INS-1416  and 
DIP/IC  Extractor  Too  I  EX- 1 


PRE  CUT 
PRE  STRIPPED  WIRE 

Wire  for  wire 
wrapping.AWG-30 
(0.25mm)  KYNAR" 
wire,  50  wires  per 
package  stripped 
1"  both  ends. 


Wire-Wrapping  Kit      |WK-4B  (Blue)|$25,99| 


y 


>0 


I     ii'j,  il    ■   ,'.,-  _    _       f,- 


3DAWG  Yellow  Wire.  ..'  Lfljji 


3Q-AWG  Whit€  WireJ  "  '  ""£ 


30-awg  p^  y^f;  r  j_ 

30 -AWG  fc  '  ''■""■"  n"~ 


30  AWG  Red  Wrfe  T  L  ant; 


JC-AWG  Blue  Wire,  3"  Long 


■-•  -'.V --v..  -    ■    I.-"- 


30-AWG  While  Wire/iTLonji 


.■  ^Gj^Wirg  3" Long 


,-.  m  Blue  Wne.4"  Long 


..     ... .  ..         .....       ■■■   ■■;    .  .,.  ; 


3Q-AWG  Wtme  Wire,  4"  Long 


"30  AWG  RerJ  Wire.  4"  Lo.ig 


31  ■  AWG  Blue  Wire  5"  LarR 


AWG  Yellow  Wire.  5"  Lcr,e 


5  While  Wire  5"  Lc^lfl 


■VG  P^  Wne.5"Loig 


30-AWG  W-hrte  Wjre.  6"  Long 


;.-.:  AW:>  '^-   WW-  ::     ,-:,■.;;• 


'!2_ 


-L 


JH-R-M-pj".  1: 


30  E  M  061.1 


KYNAR-FENNWAL'I 


MINIMUM  ORDER  $25.00  SHIPPING  CHARGE  £1.00,  NX  Ciry  AND  STATE  RESIDENTS  AD&  TAX 


OK  MACHINE  &  TOOL  CORPORATION      05 

3455  Conner  SI..  Bronx.  NY.  1 04  75  ■  (2 12)  994  -6600  ■  Telex  125091 
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New! 

Throw  rocks  on  40  meters 
for  $19.95*. 


only 
$19.95 

Kantronics  Rockhound  transmitter 

Jump  into  QRP. 
The  Kantronics  Rockhound  QRP  transmitter 

generates  a  one  watt  CW  signal  anywhere  on  40  meters.  With 
the  right  crystal,  and  a  little  luck,  Granite  Falls,  MI  is  just  a 
stone's  throw  from  Boulder,  CO. 

Slip  the  Rockhound  in  your  pocket  for  mountain 
hikes  or  camping  trips.  Our  8040-B  receiver  makes  a 
lightweight  companion.  For  power,  just  hook  12-15  VDC  in- 
line with  your  key. 

Start  throwing  today,  our  address  is  below. 

■22.95  w\lh  7.IZ5  MHz  crystal. 

K13    KKANTRONICS 

The  Lightweight  Champs. 
1202  Easr  23rd  Street 

Lawrence,  Kansas  56044  Phone:  913  842  7745 

We  accept  Visa,  Master  Charge,  check  and  money  orders. 


TftE  NEWEST  KEY  IN  THE 
WOMD-TRY  CWIK'KEY! 


1.  Downward  Pressure 
Assures,  Key  Wit  Not 
Walk  or  Slide 

2.  Adjustable  Tens/on 

t\  Finger   Spacing 
3-  Works    With   Any 

Keye.r,  ftimbic  Too! 
4.  Smttff  £>  Com/odd 


SEE  YOUR  DISTRIBUTOR 
OR  ORDER  DIRECT 


5.  Precision  Machined 
Highest  Quality 

6.  Stock  Plastic  Top 
Satin  Chrome  Base 

l.frrsonali^tnJ     ,With 
Your  Call  (Specify ) 

8.  It's    Engineered  t 
Trytt....y0uVLikelt 
Pat.  Pewp. 


<!^S39 


?s 


pius  SZ". 

POST/tfr£ 


QUIrvKEY  katonah,n.y 


10536 


Q6 

FOREIGN  ORDERS:  U.S.  FUNDS 
PLUS  POSTAGE  £.  INSURANCE 


J  At 


Y  STATE    RESIDENTS 
ADD  5%.  SALES  TAX 


Immediate  Delivery-Order  Now  Dealer  Inquiries  Invited 


Model  595 


Model  375 


Grounding  is  still  ihe  best  protection  against  lightning  dam- 
age. T.".ese  four  switches  automatically  ground  sli  bui  the 
selected  antenna.  Leave  one  output  for  a  dummy  load,  and 
you  can  ground  all  outside  antennas.  (Model  376  can 
ground  all  5  outputs  at  once.) 

Protect  your  valuable  equipment  against  induced  static 
charges  from  nearby  strikes.  Small  enough  to  get  past  a 
spark  gap  piolector,  they  can  still  burn  out  a  solid-state 
front  eno. 

B&W  coaxiSl  switches  a*e  ceramic  with  silver  allov  con- 
tacts, handle  1000  watts  CW.  2000  .vatts  SSB,  Necligibte 
insertion  loss,  VSWR  Isss  tre^  1.2:1  r:.  150  MHz.  Models 
375  and  595:  6  ou'r  .Is.  Vcde's  375  'in?  590G:  5  outputs. 

At  your  B&W  dealer.  If  you  don't  need  grounding,  ask 
him  about  our  other  ceramic  coaxial  switches. 


B23 


Made  in  U.S.A.  by  .  .  . 

Barker  &  Williamson  Inc. 

Canal  Street,  Bristol,  Pennsylvania  19007 


40 METER  CD.? 


jv  With  the  proliferation  of  used  SSB  CB  transceivers  out  there 
it's  a  perfect  way  to  go  QRP  on  TEN:  Look  around  your  neighborhood 
and  come  up  with  that  23  channel  or  40  channel  SSB.  We  make  kits 
for  55  different  radios  that  will  put  you  on  the  10  Meter  CW.  and 
Phone  Band.  Perfect  for  Oscar  work. 


•  Low  cost  (from  HO. 00).    •Easy  to  install  with  all  instructions. 

•  Tune  up  procedure.  •  Alignment  for  base  and  mobile.  We  presently 
stock  kits  tor  most: 


SBE  BROWNING 

REALISTIC  LAFAYETTE 

TRAM  TEABERRY 

COBRA  REGENCY 

PRESIDENT  PACE 


HYGA1N 
MIDLAND 
ROYCE 

COURIER  | 

AND  MANY  MORE 


Write  or  call  today  for  free  specification  sheets  or  tell  us  the  make 
and  model  of  your  transceiver  and  if  we  don't  stock  a  kit  for  it,  we  will 
make  one  for  you  at  the  same  price.  For  more  information  write: 


AMERICAN  CRYSTAL  SUPPLY  CO 

PO  BOX  638  A58 

W  YARMOUTH,  MA  02673 

(617)  771-4634 
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PORTABLE/MOBILE 

•  15  channels  (12  on  dial/3  priority) 

•  Fully  collapsible  antenna  or 
"rubber  duck" 

•  Compatible  mount  for  mobile 
operation 

•  Dual  power  (3  watts  high/4Q0rnw  low) 

•  External  power  and  antenna  easily 
accessible  for  mobile  operation 

•  Lighted  dial  and  meter 

•  Double-size,  long- lasting  internal 
batteries  with  optional  Ni-Cd  pack 
and  charger  available 

ICOM's  IC-215  is  the  FM  radio  that  puts  good  times  on  the  go.  Now  an  outstand- 
ing mobile  mount  and  quick-change  features  for  external  power,  speaker  and  anten- 
na conversions  make  moving  from  base,  to  vehicle,  to  hill  top  fast  and  easy:  and 
the  IC-215  portable/mobile  provides  continuous  contact  for  even  the  busiest 
FM  enthusiast. 

The  IC-215's  three  narrow  filters  provide  quality  not  usually 
found  in  portable  VHF  equipment.  With  15  channel  capacity  and 
an  MOS  FET  RF  amp  with  5  tuned  circuits  in  the  front  end,  the 
IC-215  gives  optimum  FM  portable  performance. 

You'll  be  carrying  quality,  performance  and  versatility  with  your 
IC-215  FM  portable/mobile. 

Specifications:       Frequency  Range:  146-148  MHz  "_  Voltage:  13.8  VT>C  negative  ground  □  Sue:  183mmlh)  sfi]mm|»'(x  I62mmldJ 
.  _  Weight:  1.9  kg  L_"  Number  of  Channels:  15  tota],  i  Z  on  main  switch.  3piiarity  _  Power  Output:  3.0  W  oi  0_5  W       Microphone 
Impedance:  600  ohm-b  _!  Spurious  Level:  lower  than  —  60  dB       Receiver  Sensitivity:  4  dE  belou-  1  UVor  Lowta        Spurious  Response: 
60  dB  or  better 

AH  ICOM  radios  significantly  exceed  FCC  specifications  limiting  spurious  emissions. 


This  new  mobile  mount  Is 
now  available  for  your  IC- 
215.  Fast  insertion  and  re- 
moval is  a  snap,  and  the 
mount  is  collapsable  when 
not  In  use. 


HF/VHF/UHF  AMATEUR  AND  MARINE  COMMUNICATION  EQUIPMENT 


DISTRIBUTED  BY: 


ICOM 


ICOM  WEST,  INC. 

Suite  3 

13256  Northoip  Way 
Bellevue,  Wash.  98005 
(206)  747-9020 


ICOM  EAST,  INC. 

Suite  307 

3331  Towerwood  Drive 
Dallas,  Texas  75234 
(214)  620-2780 


ICOM  CANADA 

7087  Victoria  Drive 
Vancouver  B.C.  V5P3Y9 
Canada 
(604)321-1833 


111 


RAM  Checkout's 
A  Snap 

this  tiny  program  does  the  job 


Rod  Hallon  WA7NEV 
P.O.  Box  73 
Tombstone  AZ  85638 


This  "memory  monitor" 
is  a  simple  assembly  lan- 
guage program  designed  to 
load  zeros  or  sequential  num- 


Address 

Op  codes 

M 

ne  monies 

C900 

OE 

01 

MVI 

C 

01 

C902 

1  1 

FF 

IF 

LXI 

D 

FF 

IF 

C905 

21 

00 

00 

LXI 

H 

00 

00 

C908 

36 

00 

MVI 

M 

00 

C90A 

7E 

MOV 

A 

M 

C90B 

81 

ADD 

C 

C90C 

23 

INX 

M 

C90D 

77 

MOV 

M 

A 

C90E 

IB 

DCX 

D 

C90F 

3E 

00 

MVI 

A 

00 

C91  1 

BA 

CMP 

D 

C912 

C2 

0A 

C9 

JN2 

OjA 

C9 

C915 

BB 

CMP 

E 

C91  6 

C2 

0A 

C9 

JNZ 

QP 

C9 

C919 

C3 

04 

CO 

CALL     TO     RESIDENT 
COMMAND     MODE 

Fig.  I.  A  complete  listing  of  the  memory  monitor. 


ADDRESS    £.\9    =.----. 

BL5SE5    TS   .VE1-"      " 

3  yo   P&flffSFB 


accjwijL«ror? 

3  3ESi,5T53    ad!ii 
(B  6C    REGISTERS! 

C    REGISTER    FAlP 
|C3   E    REGISTERS! 

FLAGS 

PROGRAM 

COUNTER 

H   REGISTER    PAIR 
[H    6   L     RESlS'ERS! 

Fig.  2.  A  simplified  drawing  of  the  8080.  The  registers  which 
make  up  the  B-,  D-,  and  H-register  pairs  can  be  used  either  in 
pairs  or  as  individual  registers,  depending  on  your  require- 
ments. The  8080  contains  many  other  features  which  are  not 
shown  here. 


bers  into  a  block  of  memory 
for  testing  purposes.  My  orig- 
inal version  would  only  load 
256  bytes  at  a  time,  which 
made  testing  a  new  8K  board 
somewhat  of  a  chore;  since -it 
had  to  be  run  32  times  (256  x 
32  '-  8K).  This  final  version 
will  load  from  1  to  65,536 
(64K)  bytes  of  memory.  That 
should  be  enough  to  satisfy 
everyone. 

SOL  Operations 

First,  let  me  describe  how 
my  SOL  system  works  so  that 
you  can  decide  how  the-  fal- 
lowing explanation  pertains 
to  your  machine.  The  SOL 
has  a  program  in  PROM 
called  CONSOL,  which  han- 
dles the  keyboard,  video,  and 
other  routines.  I  can  enter 
data  to  memory  by  typing 
"  ENTER  -  (address) 
(data)  -  CR,"  and  I  can 
dump  memory  to  the  video 
screen  by  typing  "DUMP 
(start  address)  —  (finish  ad- 
dress) -  CR."  If  the  differ- 
ence between  the  start  ad- 
dress and  the  finish  address  is 
less  than  256  bytes,  all  of  the 
data  requested  will  fill  the 
screen.  If  more  than  256 
bytes  are  requested,  the  read- 
out will  start  at  the  top  of  the 
screen  and,  when  it  reaches 
the  bottom,  will  scroll  up- 
ward until  all  of  the  re- 
quested data  has  appeared. 


Apparently,  the  same  EN- 
TER and  DUMP  (examine) 
operations  will  work  on  a 
computer  which  uses  front 
panel  switches,  but  they  will 
be  done  at  a  much  slower- 
rate.  Testing  a  memory  board 
can  be  accomplished  on  any 
machine  by  first  manually 
loading  data  into  each  mem- 
ory location  on  the  board  and 
then  clumping  or  examining 
each  location  to  determine 
that  the  correct  information 
was  indeed  written.  My  mem- 
ory monitor  does  it  much 
more  quickly:  See  Fig.  1.  I 
am  very  much  a  novice  when 
it  comes  to  programming,  so  I 
make  no  claim  that  this  is  the 
easiest,  fastest,  or  best  way  to 
get  the  job  done. 

Breakdown 

If  you  arc  not  familiar 
with  assembly  language,  you 
might  be  interested  in  how 
the  memory  monitor  does 
what  it  does.  In  fact,  let's 
look  at  it  line  by  line.  Since 
SOL  and  I  talk  to  each  other 
in  a  number  form  called  hexa- 
decimal, all  numbers  in  this 
program  -are,  hexadecimal 
(hex  for  short). 

The  first  column  in  Fig.  1 
is  headed  "Address,"  and  that 
tells  me  where  this  program 
will  be  located  in  memory. 
When  I  tell  SOL,  "EXECUTE 
C9fc)0,"  it  will  go  to  memory 
location  C900,  execute  the 
instruction  located  there,  and 
then  continue  down  the  list 
of  instructions  until  told  to 
stop. 

-The  second  column  is 
headed  "Op  code."  These  are 
the  instructions,  addresses, 
and  data  that  the  computer 
will    use   to  perforin  its  task. 

Column  three  is  headed 
"Mnemonic"  (mnemonic 
means  something  that  helps 
the  memory).  Mnemonics  are 
the  assembly  language  abbre- 
viations for  the  op  codes 
(machine  language  codes). 

I  started  the  program  at 
location  C900  because  the 
SOL  has  I  K  of  onboard  RAM 
beginning  at  that  location. 
You  can  put  it  anywhere  you 
like,  but  you  must  rewrite  the 
two  JNZ  (jump  non-zero)  in- 
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structions.  As  they  stand,  a 
jump  will  be  made  to  C90A 
(8080  address  and  register 
pair  instructions  are  always 
written  with  the  address  or 
data  backwards).  If  you 
wanted  to  load  the  memory 
monitor  at  location  8000,  for 
instance,  you  wouid  change 
C9  to  80  at  each  place  that  it 
appears  in  the  program.  This 
is  called  relocating  the  pro- 
gram. 

In  the  first  line,  01  in 
location  C901  tells  the  com- 
puter how  you  want  it  to 
load  the  memory  locations. 
00  here  would  load  all  zeros 
(erase  memory),  and  01 
wouid  load  sequential  num- 
bers, 00,  01,  02,  etc.  02 
would  load  00,  02,  04,  etc. 

The  FF  1 F  at  locations 
C903  and  C904  tells  the  com- 
puter how  many  address  lo- 
cations you  want  to  load.  FF 
1F  is  actually  1FFF  (back- 
wards), which  is  8K  in  the 
hexadecimal  number  system. 
See  Fig.  3.  If  you  wanted  to 
load  a  4K  board,  then  line 
C902  would  read  11   FF  0F. 

Line  C905  lets  the  com- 
puter know  which  address  to 
start  the  loading  at.  The  ad- 
dressing of  most  memory 
boards  is  determined  by  set- 
ting on-board  switches  or  by 
running  jumpers.  For  this 
test,  1  addressed  my  SK  board 
to  start  at  address  0000,  but 
it  could  be  set  to  start  any- 
place you  want,  and  instruc- 
tion C905  should  reflect  this 
address.  If  you  wanted  to 
locate  this  board  at  6000 
because  you  already  had 
something  at  0000,  line  C905 
would  read  21  00  60  (address 
reversed  as  usual). 

Enter  the  program  into  the 
memory  locations  you  have 
selected.  Execute  the  first  ad- 
dress, and  the  computer  will 
load  00  into  the  starting  ad- 
dress on  the  board  to  be 
tested,  01  in  the  next  loca- 
tion, 02  in  the  next,  and  so 
on,  until  it  has  loaded  as 
many  locations  as  you  re- 
quested. Then  it  will  stop. 

Fig.  2  is  a  simplified  draw- 
ing of  the  internal  makeup  of 
the  8080  microprocessor. 
Making  use  of  Figs.  1  and  2, 
let's  step   through  the  mem- 


ory monitor  as  the  computer 
would  and  see  what  happens. 
First,  my  "EXECUTE  C900" 
command  will  load  C900  into 
the  program  counter  in  the 
8080  and  start  processing  in- 
structions from  there.  The 
program  counter  keeps  track 
of  which  instruction  comes 
next  in  the  program. 

The  microprocessor  can 
always  tell  from  the  first  byte 
of  an  instruction  whether  it  is 
a  one-,  two-,  or  three-byte 
instruction.  As  a  start,  it  will 
fetch  0E,  which  is  what  it 
found  at  location  C900,  and, 
since  it  knows  that  0E  is  a 
two-byte  instruction,  it  will 
also  fetch  01 ,  which  is  in 
C901.  0E  (MVI  C)  tells  the 
processor  to  take  the  byte 
that  follows  0E  and  load  it 
into  the  C-register.  The  PC 
(program  counter)  then  steps 
to  C902  and  starts  a  new 
fetch  which  is  11  plus  FF  1  F 
(LXI  D  FF  IF).  11  says  load 
the  following  two  bytes  into 
the  D-register  pair  (registers  D 
and  E).  C905  -  21  00  00 
{LXI  H  00  00)  loads  00  00 
into  the  H-register  pair  (regis- 
ters H  and  L),  and  C908  -  36 
00  (MVI  M  00)  tells  the 
processor  to  load  00  into  the 
location  whose  address  is 
found  in  the  H-rcgister  pair. 
In  other  words,  you  put  the 
address  where  you  want  to 
start  your  memory  board  test 
into  the  H-register  pair 
(0000)     and     then     tell     the 


processor  to  load  00  at  that 
location. 

Next,    move    the  contents 
(00)  of  the  start  test  location 

(0000)  into  the  A-register 
(accumulator)  C90A  -  7E 
(MOV  A  M),  which  means 
that  you  are  about  to  work 
on  it.  The  next  instruction 
C90B  -  SI  (ADD  C)  will  add 
the  contents  of  register  C  to 
the  accumulator  (00  +  01), 
and  C90C  -  23  (1NX  M) 
increases  the  address  in  the 
H-register  pair  by  one.  C90D 
-   77  (MOV  M  A)  takes  the 

contents  of  the  accumulator 

(01)  and  puts  them  into  the 
location  whose  address  is  now 
in  the  H-rcgister  pair  (loca- 
tion 0001 ).  Now  you  have  00 
in  location  0000  and  01  in 
location  0001.  C90E  -  IB 
(DCX  D)  subtracts  one  from 
the  contents  of  the  D-register 
pair,  and  C90F  -  3E  00  (MVI 
A  00)  puts  00  into  the 
accumulator. 

At  the  start,  the  D-register 
pair  contained  the  total  num- 
ber of  locations  you  wanted' 
to  load.  After  you've  gone 
through  the  program  once 
and  subtracted  one  from  D, 
check  to  see  if  you  are  fin- 
ished. The  accumulator  con- 
tains the  00  which  you  load- 
ed there.  C911  -  BA  (CMP 
D)  compares  the  contents  of 
the  D-register  with  the  con- 
tents of  the  accumulator  (00) 
and,  if  they  are  equal,  sets  the " 
zero    flag.    If    they    are    not 


Decimal 

256 

5  12 

768 

1  024 

2048 

3072 

4096 

81  92 

16384 

32768 

65536 


(  IK  ) 
(2K  ) 
(3K  ) 
(4K  ) 
(  8K  ) 
(  16K  ) 
(  32K  ) 
<  64K  ) 


Hexadecimal 

FF 
IFF 
2FF 
3FF 
7FF 
BFF 
FFF 
1FFF 
3FFF 
7FFF 
FFFF 


Fig.  3.  A  decimafto-hexa- 
deci ma!  conversion  table. 

equal,  C912  -  C2  0A  C9 
(JNZ  0A  C9)  will  take  you 
back  to  C90A  for  another  run 
through  the  program. 

If  they  are  equal  (both 
00),  the  program  counter  will 
move  to  C915  -  BB  (CMP  E) 
and  compare  the  E-register, 
which  is  the  lower  half  of  the 
D-register  pair,  to  see  if  it  is 
zero  also.  C916  -  C2  0A  C9 
(JNZ  0A)  works  the  same  as 
C912  and  reruns  the  program 
or  passes  to  the  next  instruc- 
tion, depending  on  the  condi- 
tion of  the  zero  flag.  When 
both  registers  of  the  D- 
register  pair  are  equal  to  zero, 
then  you  have  loaded  as 
many  memory  locations  as 
you  originally  asked  for. 

It  is  now  time  to  exit  the 
program.  C919  -  C3-04  C0  is 
a  call  to  the  command  mode 
frf  the  SOL  CONSOl.  operat- 
ing   system.    When    SOL    is 


0000 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

OA 

OB 

OC 

OD 

OE 

OF 

001  0 

10 

1  1 

12 

13 

14 

15 

1  6 

17 

18 

19 

1A 

IB 

-1C 

ID 

IE 

IF 

0020 

20 

21 

22 

23 

24 

25 

26 

27 

28 
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2C 

2D 
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36 
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39 

3A 

3B 
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3E 
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42 
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44 
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46 

47 
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56 

57 

58 

59 

5A 

5B 

5C 

5D 

5E 

5F 
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60 

61 

62 

63 

64 

65 
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67 

68 

69 

6A 

6B 

6C 

6D 

6E 

6F 
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70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

7A 

7B 

7C 

7D 

7E 

7F 
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80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

8A 

8B 

8C 

8D 

8E 

8F 

0090 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

9A 

9B 

9C 

9D 

9E 

9F 

00A0 

AO 

A  1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

AA 

AB 

AC 

AD 

AE 

AF 

00B0 

BO 

Bl 

B2 

B3 

B4 

B5 

B6 

37 

B8 

B9 

BA 

BB 

BC 

BD 

BE 

BF 

OOCO 

CO 

CI 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

CA 

CB 

CC 

CD 

CE 

CF 

OODO 

DO 

Dl 

D2 

D3 

D4 

D5 

D6 

D7 

D8 

D9 

DA 

DB 

DC 

DD 

DE 

DF 

OOEO 

EO 

El 

E2 

E3 

E4 

E5 

E6 

E7 

E8 

E9 

EA 

EB 

EC 

ED 

EE 

EF 

00F0 

FO 

F  1 

F2 

F3 

F4 

F5 

F6 

F7 

F8 

F9 

FA 

FB 

FC 

FD 

FE 

FF 

fig,   4.  A  memory  dump  of  the  first  255  bytes  of  memory  in  the  SOL.  As  can  be  seen,  the 
computer  has  counted  from  ty  to  256  in  hexadecimal. 
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turned  on  or  the  reset  switch 
is  pushed,  the  computer  en- 
ters the  command  mode,  puts 
a  prompter  ( > )  on  the 
screen,  and  waits  for  me  to 
tell  it  what  to  do.  This  line 
can  be  a  jump  or  call  to  any 
location  you  desire  and  will 
depend  on  your  machine's 
operating  characteristics. 

In  order  to  determine  how 
the  test  went,  I  type  "DUMP 
00(30  1FFF,"  which  covers  all 
of  the  memory  locations  of 
this  8K  board,  and  the  screen 
will  scroll  through  these  loca- 


tions. It's  much  too  fast  to 
really  check  individual  loca- 
tions, but  I'm  reaily  only 
interested  in  the  last  location. 
Since  the  contents  of  each 
location  are  the  contents  of 
the  previous  location  plus 
one,  the  contents  of  1 FFF 
should  be  FF,  if  the  test  went 
well,  if  they  .aren't,  then  it  is 
necessary  to  dump  256  byte 
pages  one  at  a  time  until  the 
problem  area  is  found.  With 
this  program,  !  found  three 
2102  pins  that  were  bent 
under   the    IC  instead  of  in- 


serted into  the  sockets.  Fig.  4 
is  what  the  first  256  bytes  of 
memory  look  like  after  run- 
ning the  program. 

Summary 

Instruction  information 
for  the  8080  is  contained  in 
the  Intel  8080  Micro- 
computer Systems  User's 
Manual  and  the  Intel  8080 
Assembly  Language  Program- 
ming Manual.  The  "Intel 
8080  Assembly  Language 
Reference  Card"  is  also  use- 
ful.   Anyone   who    is   serious 


about  assembly  language  pro- 
gramming the  8080  should 
have  all  of  these. 

Any  program,  whether  it  is 
very  simple  or  incredibly 
complex,  is  nothing  more 
than  a  logical  progression 
through  a  series  of  instruc- 
tions. Pick  some  little  chore 
that  you'd  like  your  machine 
to  do,  break  it  down  into 
logical  steps,  convert  those 
steps  into  assembly  language 
instructions,  and  you'll  be 
surprised  and  happy  with  the 
results-  ■ 


Corrections 


We  would  like  our  readers  to 
note  that  ECONORAM,  as  it  ap- 
peared in  our  July,  1978,  issue 
("RAMmed  by  Morrow  — 
ECONORAM  ill  lauded"),  page 
110,  should  have  been  written 
ECONORAMtm. 

John  C.  Burnett 
Managing  Editor 

I  have  received  quite  a  bit  of 
mail  about  my  article  which  you 
published  in  the  Aug.,  1977, 
issue  of  73  entitled,  "Build  a 
Double  Bazooka."  A  great  deal 
of  interest  was  evinced,  and 
there  were  quite  a  few  com- 
ments about  the  fact  that  the 
article  had  been  written  in  a 
simple  enough  style  that  the 
average  ham  could  understand 
it.  I've  naturally  fully  answered 
all  letters.  However,  there  was 
one  small  item,  having  to  do 
with  the  printing,  that  has 
caused  a  bit  of  trouble. 

As  I  have  received  several  re- 
quests about  its  clarification, 
woufd  you  be  able  to  put  in  a 
corrected  sketch  of  Fig.  7?  I 
believe  that  will  help  some 
amateurs  who  did  not  clearly 
see  what  the  sketch  was  in- 
tended to  show.  The  clarified 
sketch  is  shown  below. 

The  correction  may  be  par- 
ticularly useful  to  feliows  who 
are  in  other  countries,  and  to 
those  who  perhaps  did  not  easi- 


ly understand  the  parallel  coax- 
ial bazooka  that  I  developed. 

Bill  Vissers  K4KI 
Cocoa  Beach  FL 

I  would  like  to  take  this  op- 
portunity to  apologize  to  you 
and  your  readers  for  not  notify- 
ing you  sooner  through  the 
"Letters"  section  of  the  demise 
of  CONTACT,  which  I  men- 
tioned in  most  of  my  articles. 

Inflation  has  hit  the  PC 
business  just  like  everyplace 
else,  and,  since  I  refuse  to  sell 
junk  or  home-etched  boards, 
we  were  forced  out  of  the 
business  by  the  last  couple  of 
boards.  I  still  have  on  hand  a 
couple  hundred  dollars  of  in- 
ventory of  the  COR  and  Auto- 
Dialer boards  which  never  sold, 
and  I  was  looking  at  expenses 
in  the  neighborhood  of  $2000  to 
prepare  boards  for  the  next 
series  of  articles,  so  CONTACT 
went  under,  at  least  for  the 
time. 

Again,  I  regret  not  publishing 
this  earlier  and  the  inconve- 
nience it  has  caused  some 
readers  of  my  articles. 

Bill  Hosking  W7JSW 
Scottsdale  AZ 

We  erred.  In  "Yes,  You  Can 
Build  A  Synthesizer!"  (July, 
1978),  several  schematics  were 
out  of  place.  The  correct  Fig.  3 


SHIELD    AND    INNER 
CONDUCTOR    SHORTED 
TOGETHER   AT    THIS 

POINT    FOR    BOTH 
STUBS 


CO-AWAL    FEED    LINE 
TO    TRANSMITTER 


(p.  126)  was  printed  on  page  131  Finally,   page   130,  column  4, 

as  Fig.  16.  The  correct  Fig.  16,  line8should  read:  "equal  tothe 

which  was  omitted,  is  shown  receiver's  first  i-f '+  10  kHz." 

below.  The  correct  Fig.  17  was  John  C.  Burnett 

printed  on  page  126  as  Fig.  3.  Managing  Editor 
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Fig.  16,  "Yes,  You  Can  Build  A  Synthesizer!" 


Ham  Help. 


Fig.  7,  "Build  A  Double  Bazooka. 


I  have  recently  obtained  a 
General  Electric  closed  circuit 
television  camera  which  I  plan 
to  use  on  amateur  slow  scan. 
My  problem  is  that  the  unit 
came  minus  control  cables. 
The  cable  terminates  in  two 
Amphenol  series  67  connectors 
with  42  pins.  Some  assistance 
would  surely  be  appreciated. 
Thank  you. 

Jim  Davis  WD51MS/8 

24712  E.  Woodside 

Farmington  Hills  Ml  48018 

I'm  looking  for  the  mainte- 
nance manuals  and  schemat- 
ics for  the  National  HRO-500 
receiver.  These  receivers  have 
been  used  in  MARS  programs 


over  the  years.  I  am  willing  to 
pay  for  duplication  costs,  if  not 
too  exorbitant. 

Anton  M.  Giroux  DA1NF/ 

WD6AXL 

HHT,  2d  ACR,  SigO 

APO  NY  09093 

I  need  a  manual  or  setup  pro- 
cedure  and    schematic   for  a 
"Panoramic   Sonic   Analyzer," 
model  AP-1,  made  by  Panoram- 
ic Radio  Products,  Mt.  Vernon, 
New  York.  This  unit  is  a  40-Hz- 
20-kHz spectrum  analyzer.  I  will 
gladly  pay  any  reasonable  price 
for  a  manual  or  readable  copy. 
Jerrold  S.  Tiers 
6330  Southwood 
Clayton  MO  63105 
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JJrilP5  Box  234 

Middlebury  CT  06762 
P15 


ICOM-22S  OWNERS!! 

Get  rid  of  the  CB  dial.  Go  to 
direct  frequency  read-out  in  30 
minutes  and  minimum  cost. 
PACE-DIAL  will  do  the  job.  An 
accurately  silk-screened  replace- 
ment dial  and  enough  dry-transfer 
numbers  to  make  hundreds  of 
frequency  combinations.  Tailors 
the  dial  to  exactly  the  frequencies 
you  have  set-up  in  your  I  COM. 
Complete  dial-kit  and  full  instruc- 
tions furnished.  $3.25  ppd. 


® 
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MORE 

GOODIES 

FROM  ISLAND 

An  unusuai  combination  of  ruggedness.  com- 
pactness, and  bandwidth  s  offered  by  these 
monoband  heriwftlp  antennas.  For  10.  15  &  20. 
all  models  use  6'  tapered  element  halves. 
WHIP  Our  hi-Z  winding  minimizes  ground 
return  losses  for  mobile  service,  $1S. 

VEE  2  whip  inverted  V.  Featherweight, 
eflicient  radrator  goes  way  up  triers 
easily.  Use  with  a  Kite  or  balloon  for 
super  OX.  Direct  50Q  teed.  2  ;b.  $35. 

BEAM  A  whips:  2  el.,  driven  &  reflector. 
Cjts  QfiM,  covers  the  band  like  a 
big  antenna,  bui  weighs only4  lb.  10 
dB  f/b,  3r  boom,  121  el.,  direct  50Q 
feed  S75. 

MINI  LP  S  whips:  A  el.  Log  periodic  cell- 
Featured  in  June  "78  73.  Big  signal 
from  an  8  lb.  antenna.  10'  boom  12' 
el.  $175 

2  week  refund  privilege  on  all  antennas 

Island  Antennas 
Block  Island,  R I  02807 


Custom  antennas  i.uf  specially. 
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Trans  Com  T35 

Tone  Signaling  Equipment 

Featuring  the  TC-tB  Sub*Audlbl*  Ton*  Encoder 
C&mpatiirt*  with  P.L.r  CC  and  othwr  system* 

Kea lures: 

Lo«.  y.nc  BfSUrt  disunion  of  less  ihan  \$$i  TKD 

Plug  in  KWkE  element 

Excellent  Tcmp-jaiure  &  rrcquL-ney  •.tabihly 

Low  emt«H  draw  using  CMOS  IC'a 

Immunity  Lo  RF 

7Vp  year  warranty 


Also  Available 

UTMF encoder,  from  S29. 95.  DTMF  Deccdsrs.and  1*0  l  One 

sequential  tone  fflrtcwtcta  and  decodes. 

__.    Order  from  or  Tor  further  mi'arrnaiion  contact    m^ 

g& — „^ 

-=-  Trans  Com^- 

P.O.  Box  120,  Addiscn.  Illinois  60101  312-653-6724 


RADIO  WORLD 


CENTRAL  NEW  YORK'S  FASTEST 
GROWING  HAM  DEALER 


Featuring  Yaesu,  Icom,  Drake,  Alias, 
Dentron,  Ten-Tec,  Swan,  Regency, 
Standard,  Tempo,  KLM,  Hy-Gain,  Mosley, 
Larsen,  Midland,  Wilson,  Southwest 
Technical  Products.  We  service  everything 
we  sell!  Write  or  call  for  quote.  YOU 
WONT  BE  DISAPPOINTED. 

We  are  just  a  few  minutes  off  the 
NYS  Thruway  (1-90)  Exit  32 


RADIO  WORLD 

ONEIDA  COUNTY  AIRPORT 
Warren         TERMINAL  BUILDING  Bob 

K2IXN  ORISKANY.  NY  13424     WA2MSH 

315.337-2622 


DISCOUNT  SCANNERS 


ThcTou* 


CHECK,  M.O.,  MASTERCHARGE,  ViSA 


$255.00     PSid 


BAY- COM 


B32 


1  96  FRONT  5TREET 

SCITUATE  MA  02066 

617-545-9700 

Other  Regency  models  at 
similar  savings— send  for  list 

.Mass.  residents  please  add  5%  tax. 


JENSEN 


FREE! 


NEW 

CATALOG  OF 

HARD-TO-FIND 

PRECISION 

TOOLS 


Jensen's  new  144-page  catalog  is  jam-packed 
with  more  than  3000  quality  items.  Your  single 
source  for  hard-to-find  precision  tools  used  by 
electronic  technicians,  scientists,  engineers, 
instrument  mechanics,  schools,  laboratories 
and  government  agencies.  This  wanted  cata- 
log also  contains  Jensen's  world-famous  line  of 
more  than  40  tool  kits.  Plus  10  pages  of  useful 
'Tool  Tips"  to  aid  in  tool  selection.  Send  for 
your  free  copy  today!  jj 


RfSEEWTRTE 


t  Lrrsi  J  M  ia^Sl  ir 


1230  souTh  priest  DRive  -  Tempe.  az.  85281 


TELETYPE  MODEL  33  ASR 

C0MPLTER  1/0  CpHPLBTI  WITH: 

•  Tape  Punch         •  Ready  lo  to 

•  Tape  Reader      •  Line/Local  Wired 

•  (,uaranleed  30  Days 


$840 
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Electronics 


Full  ASCII  Professional 
Keyboard  Kit,  Model  756 


•  full  I  28  Character  ASCII  •  Tri-Mode  MOS  En- 
.  coding  •  MOS/DTL/TTL  Compatible  Output  • 
Two-Key  Rollover  •  Level  and  Pulse  Strobe  • 
Shift  and  Alpha  Lock  •  Selectable  Parity  • 
Positive  or  NtrsatTve  Logic  •  All  New.  OEM 
Grade  Components  •  Gold.  Contact.  Low 
Bounce  Key  Switches  •  RuggecTC-TO  Printed 
Circuit  Board  •  Low  Power  Consumption  . 
and  JVlore 

Model  756  Keyboard  Kit  S69.9S 

Model  701  PiaStic  Enclosure    ......    Sid.  95 

ModeJ  702  Steel  Enclosure SZ9.95 

Send  for  catalogue  of  other  NEW  merchandise. 
Semis,  Sockets,  ICs,  Res.,  Caps,  and  MORE. 

N.Y.S.  Residents  Add  4%  Sales  Tax 


Sand  to:         Key  Electronics 
-    -  -  P.O.  Box  3506 

Schonectady,  NY  12303 


K14 


THE 
CRITIC'S 
CHOICE 


DM-170 

Active  Filter 
Demodulator 
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Topeka,  Kansas  66601 
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COMPUTER  INTERFACES  &  PERIPHERALS 

For  free  catalog  including  parts  lists  and  schematics,  send  a  self-addressed  stamped  envelope. 


APPLE  II  SERIAL  I/O 
INTERFACE* 

Pari  no,  2 

Baud  rate  is  continuously  adjustable 
from  0  tc  30 .COO  •  °lugs  into  any  periph- 
eral connector  •  Low  current  drain.  RS- 
232  input  and  output  •  On  board  switch 
selectable  5  to  8  data  sits,  l  or  2  stop 
bits,  and  parity  or  no  parity  either  occ  or 
even  •  Jumper  selectaole  address  • 
SOFTWARE  •  Input  and  Output  routine 
from  monitor  or  BASIC  to  teletype  or  other  serial  printer. 
•  Program  for  using  an  Apple  II  for  a  video  or  an  intelli- 
gent terminal.  Also  can  output  in  correspondence  code 
to  interface  with  some  selectrics.  Board  only  —  $15.00; 
with  parts  —  $42.00;  assembled  and  tested  —  $62.00. 


MODEM 


Part  no.  109 

•  Type  103  •  Full  or  half 
duplex  •  Works  up  to  300 
baud  •  Originate  or  Ans- 
wer •  No  coils,  only  low 
Cost  components  •  TTL 
input  and  output-serial  • 
Connect  8  ohm  speaker 
and  crystal  mic.  directly  to  board 
demodulator  •  Requires  +5  volts 
with  parts  S27.50 


UsesXRFSK 
>  Board  $7.60; 


DC  POWER  SUPPLY* 


Part  no.  6085 

•  Board  supplies  a  regulated  +5  volts 
at  3  amps.,  +12,  -12,  and  5  volts  at 
1  amp.  •  Power  required  is8  volts  AC 
at  3  amps.,  and  24  volts  AC  C.T.  at  1 .5 
amps.  •  Board  only  $12.50;  with 
parts  excluding  transformers  $42.50 


TAPE  INTERFACE* 

Part  no.  111 

•  Play  and  record  Kansas 
City  Standard  tapes  • 
Converts  a  low  cost  tape 
recorder  to  a  digital  re- 
corder •  Works  u  p  to  1 200 
baud  •  Digital  in  and  out 
are  TTL-serial  •  Output  of 
board  connects  to  mic.  in 
of  recorder  •  Earphone  of 
recorder  connects  to  input  on  board  •  No  coils  • 
Requires  +5  volts,  low  power  drain  •  Board  $7.60; 
with  parts  S27.50 


TV  TYPEWRITER 


Pari  no.  106 

•  Stand  alone  TVT 

•  32  char/line,  IB 
lines,  modifications 
lor  64  char/'iine  in- 
cluded ■  Parallel 
ASCII  (TTL)  input* 
Video  output  •  IK 
or  board  memory  • 
Output  ior  compu- 
ter controlled  cur- 
ser  •  Auto  scroll  • 
Non-destructive  curser  •  Curser  inputs:  up,  down,  left, 
right,  home.  EOL,  EOS  •  Scroll  up,  down  •  Requires  +5 
volts  at  1.5  amps,  and  -12  volts  at  30  mA  •  All  7400,  TTL 
chips  •  Char,  gen,  2513  •  Upper  case  only  •  Board  only 
S39.00;  with  parts  $145.00 


TIDMA 


Pan  no.  112 

•  Tape  Interface  Direct  Memory  Access  •  Record 
and  play  programs  without  bootstrap  loader  (no 
prom)  has  FSK  encoder/ decoder  for  direct  con- 
nections to  low  cost  recorder  at  1200  baud  rate, 
and  direct  connections  for  inputs  and  outputs  to  a 
digital  recorder  at  any  baud  rate.  *S-1 00  bus  com- 
patible •  Board  only  $35.00;  with  parts  $110.00 


UART  &  BAUD  RATE 
GENERATOR* 

Par;  no.  101 

•  Converts  serial  to  paralle 
and  parallel  to  serial  •  Low 
cos!  on  board  baud  rate 
generator  •  Baud  rates:  110. 
150.  300,  600,  1200,  and 
2400  •  Low  power  drain  +5 
volts  and  -12  volts  required 

•  TTL  compatible  •  All  characters  contain  a  start  bit,  5  to 
8  data  bits.  1  or  2  stop  bits,  and  either  odd  or  even  parity. 

•  A!]  connections  gc  1o  a  44  pin  gold  plated  edge  connec- 
tor *  Board  only  $12.00;  with  parts $35.00  with  connector 
add  $3.00 


«Wii 


8K  STATIC 
RAM 


Part  no.  300 

•  8K  Altair  bus  memory 
Uses  21 02  Static  memory  chips  •  Mem- 
ory crated  •  Gold  contacts  •  Wait  states  •  On 
board  regulator  •  S-100  bus  compatible  •  Vector 
input  option  •  TRI  state  buffered  *  Board  only 
$22.50;  with  parts  $160.00 


RF  MODULATOR* 


Part  no.  107 

•  Converts  video  to  AM  modu- 
lated RF.  Channels  2  or  3.  So 
powerful  almost  no  tuning  is  re- 
quired. On  board  regulated 
power  supply  makes  this  ex- 
tremely stable.  Rated  very 
highly  in  Doctor  Dobbs'  Journal.  Recommended 
by  Apple,  •  Power  required  is  12  volts  AC  C.T,  or 
+5  volts  DC  •  Board  $7.60;  with  parts  $13.50 


RS  232/TTY 
INTERFACE 


Part  no.  600 

•  Converts  RS-232  to  20mA. 
current  loop,  and  20mA  current 
IOOp-to-RS-232  •  Two  separate 
circuits  •  Requires  +12  and  -12 
volts  •  Board  only  $4.50,  with 
parts  $7.00 


.   j 


Mrrnt  to& 


RS  232/TTL* 
INTERFACE 


Part  no.  232 

•  Converts  TTL  to  RS-232, 
and  converts  RS-232  to 
TTL  •  Two  separate  circuits    | 

•  Requires  -1 2  and  +1 2  volts 

•  All  connections  go  to  a  10  pin  gold  plalededge 
connector  •  Board  only  S4.50;  with  parts  S7.00 
with  connector  add  $2.00 


ELECTRONIC    SYSTEMS    Dept.73,  P.O.  Box  21638,  San  Jose,  CA.  USA  95151 


To  Order: 


AST     Ha 

1H 

Mention  part  number  and  description.  For  parts  kits  add  "A"  to  part  number.  In  USA,  shipping  paid  for  orders  accompanied  by  check,  money  order,  or 
Master  Charge,  BankAmericard,  or  VISA  number,  expiration  date  and  signature.  Shipping  charges  added  ta  C.O.D.  orders.  California  residents  add  GJE" 
for  tax.  Outside  USA  add  10%  for  air  mail  postage,  no  CO.D.'s  Checks  and  money  orders  must  be  payable  in  US  dollars.  Parts  kits  include  sockets  for  all 
ICs,  components,  and  circuit  board,  Documentation  is  included  with  all  products.  All  items  are  in  stock,  and  will  be  shipped  the  day  order  is  received  via 
first  class  mail.  Prices  are  in  US  dollars.  No  open  accounts.  To  eliminate  tariff  in  Canada  boxes  are  marked  "Compuier  Parts"  Dealer  inquiries  invited 
24  Hour  Order  Line;  (408)  226-4061  *  Circuits  designed  by  John  Bell 


FREQUENCY  STANDARD 


V    Precision  crystal. 

V;   Markers  at   100,  50,  25,  10,  5 


J 


KHz. 


V  Zero  adjust  sets  to  WWV. 
The  Palomar  Engineers  Frequency 
Standard  gives  stiarp  clear  markers 
throughout  the  high  frequency 
band  from  160  through  6  meters. 
With  the  panel  switch  in  100  KHz 
position  the  markers  can  be  heard 
every  100  KHz  for  checking 
calibration  of  your  receiver, 
transceiver,  or  VFO.  Additional 
markers  can  be  turned  on  with  the 
panel  switch  every  50,  25,  10  or  5 
KHz. 

The  exclusive  Palomar  Engineers 
circuit  generates  only  the  wanted 
markers.  No  extra  "ghost"  markers 
appear. 

Connection  to  your  receiver  is 
simple.  A  twisted  wire  capacitor 
from  the  Standard  to  the  receiver  rf 
amplifier  or  mixer.  Or  a  short 
"antenna"  connected  to  the 
Standard  may  radiate  enough 
marker  signal. 

The  Frequency  Standard  is  factory 
set  to  frequency  and  the  setting  can 
be  checked  and  adjusted  with  the 
"zero"  trimmer  while  listening  to 
WWV  or  a  broadcast  station.  All 
markers  are  as  accurate  as  the  WWV 
calibration,  typically  .0001%. 

Don't  take  chances;  check  your 
frequency.  Use  the  Standard  with 
the  wide  range  of  selectable 
markers,  the  time-  proven  Palomar 
Engineers  Frequency  Standard. 

Send  for  Free  brochure. 
The  price  is  $42.50  (9-«  battery  not 
included)  in  the  U.S.  and  Canada. 
Add  S2.00  shipping/handling. 
California  residents  add  sales  tax. 
ORDER  YOURS  NOW! 


MFJ  INTRODUCES  NEW 

SUPER  CW/SSB  FILTERS 

This  new  MFJ-721  Super  Selector  CW/SSB  Filter  gives 

you  80  Hz  BW,  steep 

SSB  skirts,  noise 

limiting,  2  watts  for 

speaker  plus  more. 

$CQ95 


fm 


SELECTIVITY 
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This  New  MFJ-721  Super  Selector  CW/SSB 
Filter  gives  you  a  combination  of  performance 
and  features  available  only  from  MFJ:  •  Razor 
sharp  80  Hz  non-ringing  CW  filter  *  Steep 
skirt  SSB  filter  •  Selectable  peak  and  trough 
noise  limiting  •  Plugs  in  phone  jack  •  Two 
watts  for  speaker     •  Simulated  stereo  reception 

•  Inputs  for  2  rigs     •  Speaker  and  phone  jacks 

•  Auxiliary  2  wait  amplifier,  20  dB  gain. 

The  CW  filter  gives  you  80  Hz  bandwidth 
and  extremely  steep  skirts  with  no  ringing  for 
razor  sharp  selectivity.  Lets  you  hear  just  one 
CW  signal  on  Ihe  crowded  Novice  bands. 

Bandwidth  is  selectable:  bypass,  80,  110, 
150,  180  Hz.  Response  is  60  dB  down  one 
octave  from  center  freq.  for  80  Hz  BW.  Center 
freq.  is  750  Hz.  Up  to  15  dB  noise  reduction. 

B  pole  active  IC  filter.  Low  Q  cascaded  stages 
eliminates  ringing.  Hand  matched  components. 

The  SSB  filter  dramatically  improves  read- 
ability by  optimizing  audio  bandwidth  to  reduce 


sideband  splatter,  remove  low  and  high  pitched 
0RM.  hiss,  static  crashes,  background  noise, 
araJ  hum. 

Makes  listening  for  long  periods  pleasurable 
and  less  fatiguing,  idea!  for  contest  and  DX. 

IC  active  filter  includes  375  Hz  highpass  cut- 
ofl  plus  selectable  lowpass  cutoffs  ai  2.5,  2.0, 
1.5  KHz  (36  dB  per  Ddave  rollott), 

Switchable  automatic  noise  limiter  for  impluse 
noise;  trough  clipper  removes  background  noise. 

For  Simulated  Stereo,  the  raw  signal  goes 
to  Dne  ear  and  the  filtered  signal  to  the  other. 
The  signal  appears  in  doth  ears  and  the  QRM 
in  only  one.  The  ears  and  brain  reject  QRM  yet 
off  freguency  calls  can  be  heard.  Requires 
stereo  phones.' 

Switch  selects  one  of  two  rigs,  OFF  position 
connects  speaker  to  rig.  Speaker  disables  when 
phones  are  used,  Requires  9  to  T8-V0C,  300 
ma.  max.  5x2x6  inches.  Optional  AC  adapter  is 
$7.95.  Order  yours  now. 


This  New  MFJ-720  Deluxe  Super  CW  Filter  gives  you  80 
Hz  BW,  no  ringing,  2  watts  out. 


Same  8  pale  Super  CW  Filter  as  in 

MFJ  721.  80  Hz  BW,  extremely  steep 
skirts  with  no  ringing  for  razor  sharp 
selectivity.  Selectable  BW:  80,  110, 
180  Hz.  Center  freq.  750  Hz.  Automa- 
tic noise  limner.  Plugs  in  phone  jack  to 
drive  speaker  to  2  walls.  2x^x6  in. 
Requires  9  18  VDC,  300  ma.  max.  Op- 
tional AC  adapter.  57.95. 


These  MFJ  active  filters  are  the  most  copied  in  Industry. 


CWF-2BX  MFJ  SUPER  CW  FILTER 


L. 


*!! 


1 
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SBF-2BX  MFJ  SSB  FILTER 
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each 


But  performance  is  not  copied.  Only  MFJ  band  selects  com- 
ponents ¥0  the  center  frequency  of  each  CW  stage  is  within 
on*  Hz  of  each  other. 


Ml 


;:; 


CWF2BX   m    She   5BF-2BX    are   me    $ame   CW   and    SSS 

Irlier  as  in  'fie  MFj?2l    aul    ess  shaker  amslili&r  anc  noise 


For  Orders.  Call  Toll  Free 


limitsr.  Plugs  Jn  rig  to  drive  :«'■-■  f     -  ^onne^T  aeiween  audio 
stage  (or  fiali  speaks  oje-j.  -i,  Uses  9  V  B=*teiy.  2*3x4  irtchss. 


800-647-1800 


ORDER  TODAY  BY   MAIL   OR   CALL   TOLL   FREE   800  647  1000   AND  CHARGE  IT  ON    VISA  OR   MASTER  i 
CHARGE.  Order  any  product  Iro/n  MFJ  and  fry  it.  If  not  delighted,  return  it  within  30  days  lor  a  prompt  i 
refund  {\gu  shipping).  One  year  unconditional  guarantee.  Add  $2.00  shipping/ hand  ling.  For  order/repair 
status,  in  Mississippi  and  outside  continental  USA,  call  601-323-5869. 

MFJ  ENTERPRISES,  INC. 

P.  0.  BOX  494       MISSISSIPPI  STATE,  MISSISSIPPI  39762  M52 
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Jody  Nelis  K3JZD 
132  Autumn  Drive 
Trafford  PA  15085 


Photos  by  John  Dugan 


The  Case  of 

the 

Missing  Offset 


—  adding  to 
the  HW-2021 


After  using  the 
Heathkit®  HW-2021  2 
meter  FM  hand-held  for  a 
little  over  a  year,  it  has 
come  time  to  answer  the 
most  often  asked  question 
of  the  missing  +600  kHz 
offset  once  and  for  all. 

Heath  has  made  avail- 
able to  us  an  inexpensive 
kit  complete  with  nicad 
batteries,  charger,  and  rub- 


ber ducky  antenna.  Mine 
was  assembled  carefully 
and  has  worked  fine  from 
the  beginning.  The 
transmitter  power  is  ade- 
quate, and  the  receiver  is 
both  sensitive  and  selec- 
tive. Since  all  the  needed 
accessories  are  included 
with  the  kit,  it  is  one  of  the 
best  buys  in  the  hand-held 
market. 


TO-5  SWITCH 


COMMON   LEAD 


LOCATING  TAB 


Photo  A.  Heathkit  HW-2021  with  the  touchtone  pad  and 
V4-wave  antenna  installed. 
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MfTAL    BRACKET 


CUT  4    LEADS 
OFF   CLOSE   TO 
BODY   OF  SWITCH 
(SHOWN    DOTTED] 


Fig.  7,  Offset  switch,  bottom  view  (lead  end). 


f.'E7AL    BRACKET 

CU7   TC   THE  54WE   SIZE 

13  THE  SPOT  SLIDE   SWITCH 


F/g.  2.  Offset  switch 
assembly- 
There  is  a  unique 
battery-saver  pulsing  cir- 
cuit built  into  the  receiver 
to  extend  the  hours  of 
operating  time  before  the 
batteries  require  charging. 
Rather  than  the  receiver  re- 
maining on  all  of  the  time, 
it  is  pulsed  on  five  times 
per  second,  staying  on  only 
an  instant,  unless  a  signal  is 
present.  The  battery  drain 
at  this  time  is  barely 
measurable.  When  a  signal 
breaks  the  squelch,  the 
receiver  stays  on  and 
operates  normally. 

Only  one  crystal  per 
channel  is  required,  bring- 
ing about  a  further  savings 
when  filling  up  the  five 
available  channels.  The 
crystal  used  is  cut  for  the 
receive  frequency.  The 
crystal  netting  capacitor 
can  be  tweaked  just  about 
exactly  on  frequency  with 
a  discriminating  ear  by 
listening  to  the  incoming 
audio.  This  is  great  for  the 
times  you  don't  have  ac- 
cess to  a  frequency 
counter  but  want  to  plunk 
in  another  channel.  The 
transmit  frequency  is 
determined  by  offsetting 
the  receive  frequency,  and 
that's  where  the  rub  comes 
in. 

Heath,  through  some 
oversight,  has  overlooked 
the  popularity  of  147  MHz 
repeaters  in  the  crowded 
suburban  areas.  As  re- 
ceived from  Heath,  the 
HW-2021  comes  with  a 
two-position  transmitter 
offset  switch  and  two 
crystals  to  allow  for 
simplex  operation  or  a  -600 
kHz  offset  for  the  146  MHz 
repeaters.  The  closest 
Heath    comes    to    accom- 


Photo  B.  Interior  wiring  details  showing  new  switch  and  new  crystal  location. 


modating  a  +600  kHz  off- 
set for  the  147  MHz 
repeaters  is  to  list  the 
specifications  for  a  11.3 
MHz  crystal  to  do  the  job. 
To  use  it  without  making 
any  further  changes,  you 
have  to  sacrifice  either 
simplex  operation  or  the 
-600  kHz  offset.  I  wanted 
to  work  through  the 
repeaters  in  both  ends  of 
the  band  without  giving  up 
simplex  operation.  The 
modification  outlined  here 
was  planned  before  1  even 
purchased  the  rig. 

The  size  of  a  hand-held 
unit  makes  any  modifica- 
tions more  difficult  than 
they  would  be  in  a  larger 
piece  of  gear.  In  this  in- 
stance, finding  an  SP3T 
slide  switch  that  would  fit 
in  place  of  the  original 
SPDT  switch  turned  out  to 
be  a  hopeless  task.  It  seems 
that  nobody  makes  a  sub- 
miniature  SP3T.  I  didn't 
want  to  alter  the  HW-2021 
case  too  drastically.  The 
11.3  MHz  crystal  had  been 
ordered  through  an  ad  in 
73  but  sat  gathering  dust 
for  want  of  a  suitable 
switch. 

Then  one  day  it  came  to 
me  — if  an  SP3T  switch 
won't  fit,  why  not  try  a 
SP8T  switch?  There  are 
times  when  the  electronic 
surplus  market  brings  new 
and    exotic    components 


down  to  a  reasonable 
price.  This  time,  just  that 
happened.  The  TO-5  mini 
rotary  switch  had  just  ap- 
peared in  a  James  ad  in  73 
Magazine  for  less  than  a 
dollar.  I  quickly  ordered  a 
handful  and  got  back  in 
gear  again.  Actually  the 
switch  is  an  SP7T  with  the 
eighth  position  being  an 
off  function.  It  was, 
however,  small  enough  to 
use. 

After  identifying  the 
common  lead  on  the 
switch  and  making  certain 
it  was  saved,  alternate 
leads  were  cut  off  close  to 
the  body  of  the  switch  (see 
Fig.  1).  I  removed  the  extra 
leads  to  allow  more  space 
to  wire  to  the  remaining 
four.  You  now  have  an 
SP3T  rotary  switch  with 
valid  positions  spaced  at 
ninety  degrees.  There  are 
five  dead  positions. 
Remove  the  original  offset 
slide  switch,  unsoldering 
the  three  bare  leads  at  the 
switch.  Leave  the  three 
leads  connected  in  the  PC 
board,  at  the  same  length, 
for  now.  Cut  a  metal 
bracket  from  a  piece  of 
thin  metal  to  the  size  of  the 
original  slide  switch,  so  it 
will  fit  in  the  molded  slot  in 
the  case.  Drill  the  bracket 
in  the  center  a  little  larger 
than  the  diameter  of  the 
plastic  shaft  of  the  TO-5 


switch.  Orient  the  TO-5 
switch  with  the  locating 
tab,  as  shown  in  Fig.  1,  and 
solder  the  switch  case  to 
the  metal  bracket. 

Insert  the  rotary  switch 
in  the  slot  in  the  bottom 
half  of  the  case.  Fit  the  top 
half  of  the  case  loosely. 
You  will  see  where  the  tab 
on  the  top  haff  interferes 
slightly  with  the  switch 
shaft.  File  the  tab  on  the 
top  half  with  a  round  file, 
as  necessary,  to  allow  the 
switch  to  turn  freely.  It 
doesn't  take  much:__. 

Reconnect  the  three 
•b-are  wires  still  connected 
at  the  PC  board  to  the  new 
switch,  as  shown  in  Fig.  3. 
Trim  the  lengths  so  the 
wires  just  reach  past  the 
respective  leads  on  the 
switch.  You  don't  want  the 
typical  good  mechanical 
connection  prior  to  solder- 
ing here,  since  future 
removal  of  the  PC  board 
from  the  case  is  more  easi- 
ly accomplished  by  remov- 
ing the  offset  switch  first. 

Remove  the  two  existing 
crystals  for  the  simplex  and 
-600  kHz  offset.  You  will 
move  them  around  to 
make  the  switch  positions 
more  logical  when  you  are 
finished.  Insert  the  -600 
kHz  offset  crystal  (10.100 
MHz)  in  the  PC  board 
socket  where  shown  in  Fig. 
4.  Similarly,  insert  the  new 
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Photo  C,  Offset  switch  legend. 


+  600  kHz  offset  crystal 
(11.300  MHz)  where  shown 
in  Fig.  4. 

No  location  exists  in  the 
PC  board  for  the  third 
crystal,  which  is  now  the 
simplex  crystal  (10.700 
MHz).  There  is  a  very  con- 
venient spot  beside  the 
channel  selector  switch 
which  this  crystal  will  fit  in- 
to with  a  minimum  of  ef- 
fort. First  bend  the  pins  on 
the  crystal  very  slightly  to 
the  side  (see  Fig.  5),  My  kit 
from  Heath  conveniently 
included  two  additional 
crystal  pin  sockets  (part 
#432-878).  Maybe  they  all 
do   or   maybe   it  was  just 


luck,  but  I  used  them  for 
the  third  crystal  rather  than 
soldering  directly  to  the 
pins.  Slip  on  the  extra  pin 
sockets  if  you  have  them, 
and  solder  a  short  length  of 
insulated  wire  to  each 
socket  or  crystal  pin.  I  used 
shrink  tubing  over  this  con- 
nection for  further  insula- 
tion. 

Loosen  the  channel 
selector  switch  mounting 
nut,  and  move  the  switch 
as  close  to  the  squelch  con- 
trol as  the  mounting  hole  in 
the  case  will  allow.  There  is 
a  little  slop  in  the  mounting 
hole.  Put  a  piece  of  plastic 
electrical    tape    over    the 
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channel  switch  terminals. 
Insert  the  10.700  MHz 
crystal  down  in  the  slot 
between  the  channel 
switch  and  the  case  with 
the  pins  up  (see  Fig.  4).  The 
crystal  will  remain  captive 
without  anything  else 
securing  it  in  this  location. 

Carefully  mate  the  case 
halves  together.  Do  not 
force  them.  The  crystal 
pins  may  rub  on  the  top 
half  if  they  are  not  bent 
enough.  As  a  precaution,  I 
scraped  a  little  of  the  silver 
paint  from  the  inside  of  the 
top  case  half  where  they 
might  touch.  This  is 
metallic  paint  and  is  at 
ground  potential.  If  the 
channel  selector  switch 
binds  after  adding  this 
crystal,  rather  than  turning 
freely  as  before,  it  must  be 
moved  even  closer  to  the 
squelch  control.  The  case 
may  go  together  a  little 
more  snugly  now,  but  it 
shouldn't  require  enough 
force  to  damage  am/thing. 

After  the  crystal  is 
mechanically  installed, 
solder  the  wire  coming 
from  the  near  pin  on  the 
crystal  to  the  remaining  pin 
on  the  offset  selector 
switch  (see  Fig.  3)  The  re- 
maining lead  from  the 
crystal  goes  to  ground.  I 
connected  it  to  the  top 
lead  of  resistor  R88  which 
is  convenient  and  at 
ground  potential. 

I    used    an    electric    en- 


graving pencil  to  mark  the 
switch  legend  on  the  side 
of  the  case.  After  en- 
graving, fill  the  grooves 
with  white  paint  to  make 
them  more  visible  (see  Fig. 
6).  I  marked  mine  simply, 
"1  46  — Simplex  — 147," 
rather  than  the  usual  +  600 
and  -600;  it's  less  to 
remember.  If  you  oriented 
the  switch  the  same  as  I 
did,  the  flat  side  of  the 
TO-5  shaft  acts  as  the 
pointer.  I  painted  the  flat 
side  red  for  quick  iden- 
tification in  the  light.  At 
night  or  when  operating 
mobile,  the  flat  is  easily 
identified  by  feel.  Switch- 
ing positions  on  the  switch 
is  done  by  thumbnail,  using 
the  slot  cut  into  the  end  of 
the  shaft. 

As  with  any  other  2m  rig 
using  a  plus  or  minus  600 
kHz  offset  switch,  a  certain 
amount  of  memory  must 
be  programmed  into  the 
operator  at  this  time.  You 
will  find,  as  I  have,  that 
transmitting  with  the  -600 
kHz  offset  dialed  in  and  a 
147.09  receive  crystal 
selected  will  never  break 
the  squelch  on  a  69-09 
machine.  It  probably 
puzzles  anyone  using 
146.49  simplex  at  the  time, 
though!  Another  error  to 
watch  out  for  is  using 
146.52  with  the  -600  kHz 
Offset.  I  imagine  this  is  a 
probable  source  of  the  oc- 
casional   FM    signal    that 
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Fig.  3.  Offset  switch  wiring  diagram. 


Fig.  4.  Parts  placement  diagram. 
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BACK    OF    CASE 


Fig.  5.  New  crystal  location. 


tears  up  the  OSCAR 
satellites.  145.92  MHz  is  in 
the  input  range  of  both 
OSCAR  6  and  OSCAR  7. 

Now  that  you  have  the 
HW-2021  operating  on  the 
whole  2  meter  FM  band, 
here  are  a  few  other 
features  you  can  add  to  im- 
prove its  performance  and 
versatility.  As  with  any 
other  hand-held,  a  14  -wave 
antenna  extends  the  usable 
range  of  this  rig  far  beyond 
that  possible  with  the  rub- 
ber ducky  provided.  Heath 
has  made  it  a  little  tougher 
than  usual  due  to  their  fixa- 
tion with  nonstandard  rf 
connectors.  The  HW-2021 
antenna  has  a  '/<  x  32 
thread  'd  connection, 
rather  than  the  usual  BNC 
connector.  This  causes  no 
problem  for  mobile  use. 
Although  unusual,  the 
shorting  phone  jack  pro- 
vided allow:.,  easy  connec- 
tion to  ar  external  roof- 
mounted  lobile  antenna. 
There  rs  problem  when 
you  v  rt  a  1/i-w.!ve  or 
5/8-wavt  '/vK-.on  top  >  the 
hand-held,  The  V*  .  VI  is 
not  a  common  V  •■<■<■■  so  he 
standard  readil,  av*  ^.ble 
1/4-inch  diameter  be  are 
V*  x  20  or  Vi  x  28.  m- 

tually  ended  up  a;  <  ,-cal 
machine  shop  wb?n"  they 
were  able  to  tun>        ength 


of  brass  rod  to 


\2 


thread.  They  also  c  ai.    . 
with  some  matching  '  ■  x  3z 
nuts. 

I  used  a  21 -inch  coh(_rjsi- 
ble  whip  from  a  broadcast 
radio  for  my  14  wave.  Use  a 
two-inch  length  of  the 
threaded  rod  drilled  at  one 
end  to  accept  the  collapsi- 
ble whip.  Solder  the  two 
together.    Double    nut   the 


threaded  rod  about  VS  inch 
from  the  other  end  to  pro- 
vide a  stop  when  screwing 
it  into  the  HW-2021.  Put  a 
piece  of  shrink  tubing  over 
the  connection  to  make  it 
look  neat.  Fig.  7  shows  my 
system.  Final  operating 
length  for  the  whip  was 
determined  by  varying  the 
length  while  getting  signal 
reports  from  another  sta- 
tion about  ten  miles  away. 

As  the  photographs 
show,  I  also  added  a 
touchtone  encoder  for 
autopatch  and  remote- 
control  use.  Heath  makes 
an  encoder  kit  for  the 
HW-2021,  but  I  shied  away 
from  it  because  of  the 
possible  temperature  sen- 
sitivity of  the  555  timer  cir- 
cuitry, as  well  as  the  fre- 
quency adjustments  it  re- 
quires. Instead,  I  chose  an 
encoder  sold  by  the  Barber 
Corporation  in  Waynes- 
ville,  Ohio.  As  advertised  in 
73,  their  pad  sells  for 
$34.50  postpaid.  A  match- 
ing case  is  required  for 
surface  mounting  the  pad 
to  the  face  of  the  HW-2021 . 
Barber  also  has  the  case  for 
an  additional  $2.00 
postpaid. 

The  sixteen-button  pad 
was  used  rather  than  the 
more  common  twelve- 
button  pad  only  because 
the  matching  case  is  not 
available  for  a  twelve- 
button.  The  Barber  unit 
comes  assembled  and  is 
self-contained,  using  a 
Motorola  MC-14410  chip 
and  a  1  MHz  reference 
crystal.  No  frequency  ad- 
justment is  required  for 
this  unit,  nor  do  the  ex- 
tremes of  Pennsylvania's 
temperatures  seem   to  af- 
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Fig.  6.  Switch  legend. 


feet  it. 

I  hooked  the  pad  up  us- 
ing the  three-wire  circuit  in 
the  Barber  Corp.  instruc- 
tions. The  HW-2021  has  a 
high  impedance  input. 
Take  the  power  for  the  pad 
from  the  transmitter  cir- 
cuit. Use  the  +12  volts 
from  pin  Z  which  Heath 
provided  on  the  PC  board 
for  a  TTP.  The  ground  con- 
nection goes  to  pin  Y,  also 
provided  on  the  PC  board. 
The  audio  out  from  the 
Barber  pad  goes  to  the  TTP 
input  pin  on  the  HW-2021 . 
(pin  H).  My  kit  included 
three  extra  matching 
female  connectors  (part 
#432-120),  making  these 
connections  a  snap.  No  ad-" 
ditional  coupling  capac- 
itors are  required  in  the 
audio  line,  but  I  did  need  a 
47,000-Ohm  resistor  in 
series  to  keep  the  level 
compatible  with  my  local 
repeaters.  Some  ex- 
perimentation is  usually  re- 
quired here,  since  no  two 
repeaters  have  the  same  in- 
put requirements. 

Start  with  an  adjustable 
pot  in  series  with  the  audio 
line  to  set  the  level  to  suit 
your  repeater.  Measure  the 
finai  value  and  replace  the 
pot  with  the  nearest  fixed 
value  resistor.  Put  this 
resistor  in  the  line  inside 
the  HW-2021  case  where  it 
is  accessible  in  the  event 
that  a  change  in  value  is 
ever  required. 

The    holes    provided    in 
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Fig.  7.  'A -wave  whip  details. 


the  top  of  the  HW-2021 
case  for  the  Heath  TTP  are 
not  usable  for  this  pad.  I 
used  plastic  model  cement 
and  glued  the  plastic  TTP 
case  to  the  face  of  the  HT 
case.  The  touchtone  pad 
itself  wasalso  glued  into  its 
case  with  a  light  dab  at 
each  corner.  Maintenance 
should  rarely  be  required, 
but,  if  it  is,  a  knife  blade 
breaks  the  bond  on  the 
glue  joints  easily? 

For  mobile  work  in  the 
hills  of  Pittsburgh,  I  built 
the  TR22/15  amplifier  from 
the  article  in  the  April, 
1976,  issue  of  73.  The 
HW-2021  drive-s  this 
amplifier  to  between  ten 
"and  fifteen  Watts. 

I  glued  some  spring  steel 
clips  found  in  a  stationery 
store  to  the  back  of  the 
HW-2021  for  a  belt  clip. 
Later,  -the  information  on 
how  to  acquire  a  Motorola 
belt  clip  appeared  in  73 
Magazine.  It  looks  a  little 
better.  See  the  letter  titled 
"Bug  IV"  on  page  14  of  the 
November,  1976,  issue  for 
ordering  information  for 
this  clip. 

If  you  have  kept  up  with 
me  on  these  modifications 
and  improvements  to  your 
HW-2021,  you  are  now 
ready  to  hold  your  head 
high  when  asked  the  ques- 
tion and  reply:  "What  do 
you  mean  it's  a  nice  look- 
ing rig  but  it  won't  operate 
on  the  147  MHz  repeater? 
Mine  does!"H 
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What  Do  You  Do 
With  A  Timekube? 


—  when  in  doubt,  modify  it! 


73  Magazine  Staff 


Radio  Shack  has  intro- 
duced its  Timekube 
WWV  receiver.  Actually, 
one  must  say  that  it  has 
been  reintroduced.  Many 
hams  will  remember  using 
the  former  model  of  this 
WWV  receiver  in  their 
shacks.  However,  the 
former  receiver  proved  too 
expensive  for  Radio  Shack 
to  continue  to  have  manu- 
factured to  sell  at  a  price 
level  which  they  felt  would 
generate  a  good  sales 
volume  for  such  a  type  of 
receiver.    So   the    receiver 


was  discontinued  for  a 
time. 

It  is  interesting,  then,  to 
examine  what  Radio  Shack 
has  now  been  able  to  come 
up  with  in  a  low-priced 
($35)  crystal-controlled  HF 
receiver.  After  all,  to 
receive  WWV  well  in  most 
areas  of  the  country,  con- 
sidering WWV's  signal 
strength  and  the  QRM,  the 
receiver  used  has  to  have  a 
fairly  good  sensitivity  and 
reasonable  selectivity.  Its 
performance  has  at  least  to 
start  to  approach  that  of  a 
regular  communications 
receiver. 

To  say  it  in  a  nutshell, 
the  Timekube  performs  its 
intended    function    very 


Photo  A. 


well.  So  it  is  interesting  to 
examine  the  receiver  in  a 
bit  of  detail  to  see  what  cir- 
cuitry is  used  and  to 
speculate  on  what  other 
uses  the  receiver  might  be 
put  to  around  the  ham 
shack. 

As  its  name  implies,  the 
Timekube  is  a  compact  8  x 
12x9  cm  box  that  provides 
for  the  crystal-controlled 
reception  of  WWV  at  5, 10, 
or15  MHz.  It  has  its  own  in- 
ternal speaker  and  tele- 
scoping whip  antenna  and 
operates  from  a  standard  9 
V  transistor  radio  batteTyv 
There  is  a  sliding  time  scale 
on  the  front  of  the  receiver, 
so  local  time  in  any  part  of 
the  U.S.  can  be  read.jotf. 
continuously  opposite  the 
GMT  time  scale.  The  only 
external  connection  pro- 
vided for  is  to  an  external 
antenna.  Operation  is  ex- 
tremely simple  in  that  a 
push-button  is  depressed 
for  the  desired  WWV  fre- 
quency. 

Fig.  1  is  the  complete 
schematic  of  this  in- 
teresting little  receiver. 
The  circuit  is  that  of  a  sim- 
pie  single-conversion 
superheterodyne.  A  few 
circuit  details  deserve  a  lit- 
tle bit  of  attention,  Q104  is 
the  grounded  base  rf 
amplifier  state  which  is 
tuned  both  at  its  input  and 
output  by  L101  and  L103, 
respectively.  The  rod  an- 
tenna is  connected  across 
the  high-impedance  side  of 


LI 01,  while  a  link  on  the 
primary  side  provides  for 
the  external  connection  of 
an  antenna  fed  by  a  coaxial 
line.  Q105  is  the  untuned 
crystal  oscillator  stage, 
and  51,  a  push-button 
ganged  switch,  provides 
for  crystal  selection  as  well 
as  for  placing  the  proper 
capacitance  across  L101 
and  L103  to  tune  those  cir- 
cuits. Q101  is  the  mixer 
stage,  and  the  rest  of  the 
receiver  is  basically  a  con- 
ventional 455  kHz  i-f 
amplifier/AM-detector/ 
audio  amplifier  configura- 
tion. The  only  exception  is 
the  method  used  to  obtain 
improved  i-f  selectivity  by 
using  "crystal  bypassing" 
in  the  emitter  lead  of  Q102. 
This  method  of  getting  a 
single  crystal  filter  into  an 
i-f  amplifier  with  a  mini- 
mum of  fuss  was  used 
years  ago  in  some  amateur 
circuits  but  rarely  ap- 
peared in  commercial 
equipment.  The  idea  is  to 
replace  the  emitter  bypass 
capacitor  with  a  crystal. 
The  stage  gain  will  be 
greatest  at  the  series  reso- 
nant frequency  of  the 
crystal. 

Radio  Shack  claims  a 
Vi -microvolt  sensitivity  (10 
dB  S/N),  but  the  actual  sen- 
sitivity which  could  be 
measured  was  from  1  to  3 
microvolts  throughout  the 
5  to  15  MHz  range.  This  is 
more  than  adequate  for 
WWV  reception  or  for  a 
wide  variety  of  other  uses. 
The  :electivity  was  what 
was  to  be  expected  from  a 
single-pole  crystal  filter 
and  very  adequate  for 
WWV  reception..  The 
200-rr>'!!iwatt  audio  output 
is  p  lev.  u ate  when  WWV  is 
strong,  but  a  bit  marginal 
when  WWV  is  weak  and 
one  would  like  to  hear  the 
WWV  tones  with  good 
volurne.  Of  course,  the 
audio  output  has  to  be  a 
compromise  with  the  bat- 
tery life,  and  200  milliwatts 
is  the  best  one  can  do 
working  from  a  9-volt  tran- 
sistor radio  battery. 
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Fig.  1.  This  is  the  complete  schematic  of  the  Timekube  WWV  receiver.  Unless  otherwise  specified:  resistors  — in  Ohms, 
10%  tolerance,  1A-Watt  carbon;  capacitors  — in  microfarads;  voltages  —  dc  measured  with  high  input  impedance 
voltmeter  without  signal  reference  to  ground.  *For  Canadian  model  [12-158),  C101  —  60  pF;  C103  =  120  pF. 


If  one  purchased  and 
used  the  receiver  only  for 
WWV  reception,  there  are 
just  two  minor  modifica- 
tions one  might  consider. 
The  antenna  jack  on  the 
receiver  is  really  an  audio 
type  commonly  used  for 
the  "external  speaker"  or 
"headphone"  function  on 
a  portable  radio.  It  can  be 
replaced  by  a  BNC  or 
phone  plug  jack  for  the 
antenna  connection  and  is 
itself  used  as  an  external 
speaker/headphone  jack. 

If  one  considers  other 
uses  for  the  receiver,  there 
is  quite  a  range  of  possi- 
bilities. One  of  the  most  in- 
teresting, which  requires 
very  little  modification,  is 
to  use  the  receiver  for 
reception  in  the  HF  interna- 
tional broadcast  bands. 
One  such  receiver  was  ac- 
tually used  in  Europe  and 


equipped  with  crystals  for 
some  VOA  and  BBC  fre- 
quencies. So,  when  one 
wanted  to  hear  a  bit  of 
news,  etc.,  all  one  had  to 
do  was  press  a  button  and 
there  it  was.  The  telescop- 
ing antenna,  which  does 
not  retract  completely  into 
the  receiver,  was  removed 
for  compactness.  A  short 
length  of  wire  — about  5 
feet— provided  excellent 
reception. 

The  guts  of  the  receiver 
are  shown  in  Photo  B.  The 
whole  receiver  circuitry  is 
contained  on  one  double- 
sided  PC  board  measuring 
slightly  smaller  than  11  x 
7V4  cm.  As  can  be  seen 
from  the  photo,  changing 
crystals  for  any  or  all  of  the 
original  three  WWV  crys- 
tals is  not  complicated. 
Miniature  HC-25/U  crystals 
are   used    and   are   readily 


obtainable  from  sources 
such  as  Jan  Crystals  at  a 
reasonable  price  ($4-5).  The 
crystal  frequency  is  simply" 
calculated  as  the  desired 
reception  frequency  plus 
455  kHz.  The  components 
switched  in  with  different 


crystals  to  resonate  L101 
and  L103  may  also-have  to 
be  changed  depending 
"upon  how  far  away  the  new 
reception  frequencies  fall 
from  5, 10,  or  15  MHz.  For 
reception  in  the  9  and  15 
MHz  broadcast  bands,  no 


Photo  B.  This  view  shows  the  receiver  PC  board  removed 
from  the  receiver  enclosure.  Two  of  the  three  possible 
crystals  are  installed.  The  bandswitch  is  located  on  the 
other  side  of  the  board. 
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components  have  to  be 
changed.  C1  and  C2  just 
have  to  be  peaked.  With- 
out changing  anything  ex- 
cept the  resonating 
capacitors  across  L101  and 
L103,  it  would  appear  that 
the  receiver  could  be  used 
anywhere  over  at  least  the 
4  to  20  MHz  range. 


The  receiver  can  be 
modified  to  receive  more 
than  three  crystal-con- 
trolled channels,  but  then 
the  push-button  switch 
would  have  to  be  replaced 
by  some  other  form  of 
switch  — probably  a  rotary 
one.  This  is  not  as  com- 
plicated  as  it  may  sound 


Photo  C.  This  is  a  view  of  the  receiver  with  the  bottom 
cover  removed.  Note  the  space  available  if  one  wanted  to 
add  some  of  the  accessory  items  discussed  in  the  text. 


since  there  is  adequate 
room  in  the  enclosure  to 
mount  such  a  switch.  As 
seen  in  Photo  C,  there  is 
quite  a  bit  of  space  left  in 
the  enclosure  next  to  the 
battery  cavity. 

A  smati  vfo  could  also 
be  installed  in  the  space 
available,  so  one  of  the 
selectable  frequency  chan- 
nels could  be  vfo  con- 
trolled. If  the  frequency  ex- 
cursion of  the  vfo  was  kept 
relatively  small,  perhaps 
50  to  100  kHz,  it  probably 
would  suffice  to  just 
resonate  L101  and  L103  in 
the  middle  of  the  range 
desired  rather  than  have 
them  resonate  by  separate 
variable  capacitors.  Any 
one  of  the  many  HF  vfo  cir- 
cuits available  should 
work,  but  one  might  try 
first  to  just  substitute  a 
parallel  tuned  circuit  for 
the  crystal.  The  oscillator 
supply  voltage  should  also 
be  zener  stabilized  for  vfo 
operation. 

SSB    or    CW    reception 


would  also  be  possible 
with  the  receiver  if  the  AM 
diode  detector  D101  is 
replaced  by  a  simple  dual 
diode  product  detector 
and  bfo.  The  only  other 
change  necessary  is  to 
reduce  the  age  time  con- 
stant or,  better  yet,  to  ob- 
tain manual  rf  gain  control 
action  by  connecting  R11 
to  a  20k  potentiometer 
placed  across  the  9-volt 
battery  line.  Using  the 
basic  receiver  as  a  base, 
anyone  with  a  little  ex- 
perience should  be  able  to 
develop  the  unit  into  a  very 
satisfactory  compact  QRP 
station  receiver. 

As  a  final  thought  for  the 
versatile  little  Timekube, 
one  might  want  to  build  a 
digital  clock  directly  into 
the  unit.  There  is  certainly 
more  than  enough  space  to 
do  so  using  any  one  of  the 
many  integrated  clock  IC 
display  kits  available  along 
with  a  plug-type  trans- 
former to  power  the  clock 
circuitry.  ■ 


from  psge  704 

7,  9,  and  0  being  activated. 

The  FCC  recently  began  issu- 
ing KA  prefix  callslgns  to  sta- 
tions within  the  48  contiguous 
states.  That  is  our  problem. 
KAs  in  Japan  and  KAs  in  the 
States! 

Our  QSL  bureau  is  already 
receiving  cards  destined  to 
stateside  KAs,  but  our  funds 
are  limited  and  we  must  return 
the  cards  to  the  states  via  bulk 
mai),  thus  delaying  their 
delivery. 

The  authorities  responsible 
for  issuing  KA  callsigns  in 
Japan  do  plan  to  look  into  this 
problem,  but  it  will  probably  be 
some  time  before  any  long- 
term  solution  can  be  found.  Un- 
til that  solution  is  found,  we 
can  only  suggest  that  anyone 
sending  a  QSL  to  a  KA  should 
clearly  mark  the  card  to  in- 
dicate whether  it  is  destined  for 
Japan  (an  APO  or  FPO  address) 
or  a  stateside  station. 


If  anyone  has  any  questions 
or  any  suggestions,  please  con- 
tact me  at  the  address  below. 
Ralph  H.  Fellows  II  KA2RF 
Box  2785 
APO  San  Francisco  CA  96328 


MICODER  MOD 


I  have  come  upon  some  infor- 
mation which  is  sure  to  be  of 
some  use  to  your  readers.  The 
Icom  IC-215  portable  2m  FM  rig, 
which  seems  to  be  a  very  hot 
seller  this  year,  and  the 
Heathkit  Mlcoder  seem  to  have 
a  place  together  for  a  nice  com- 
bination. But  it  seems  that  with 
the  high  impedance  of  the 
microphone  and  the  low  im- 
pedance of  the  radio  mike  in- 
put, the  result  is  low  tone 
volume  and  bad  audio.  This 
situation  may  be  corrected  by 
placing  a  resistor  of  about 
560-680  Ohms  between  the 
white  audio  lead  and  ground  in- 


side the  microphone.  Results 
on  several  units  thus  far  have 
been  excellent. 

William  Michalson  WB2VRJ 
Clay  NY.. 


GET  OUT  OF  THE  ITU 


I  think  you  are  100%  correct: 
Get  out  of  the  ITU  before  it's 
too  late.  Why  Outer  Mongolia 
with  no  hams  and  fewer  radios 
should  have  the  same  vote  as 
the  USA  is  absurd.  It's  time  this 
nation  acted  like  a  first-rate 
power  instead  of  a  fifth-rate 
one.  I  hope  your  editorial  was 
read  by  the  peopiewho  control 
whether  or  not  we  stay  in  the 
ITU. 

Ron  George  K7UL 
Phoenix  AZ 


AND  THIS  ONE 


I  have  enjoyed  my  iast  year's 
subscription  to  your  magazine, 
but  I  cannot  renew  the  sub- 
scription. 

I  am  a  member  of,  and  sup- 
port, the  ARRL,  and  will  not  be 
a  party  to  an  organization  that 
demeans  the  ARRL  viciously  in 
every  issue  the  way  your  Mr. 
Green  does.  (Your  cartoon  does 
him  justice— all  negative.)  The 
ARRL  makes  mistakes  as  any- 


one who  tries  fcTdo  something 
will  do,  and  I  will  be  the  first  to 
say  we  should  point  out  these 
mistakes.  But  the  way  73  does 
this — via  Mr.  Green's  sarcastic 
attacks  every  month— is  not 
the  way. 

If  you  decide  to  change  this 
part  of  your  magazine,  I  would 
enjoy  subscribing  again. 

R.  C.  Cranford  WA4SSI 
Wallace  NC 


10M  AM 


I  have  seen  quite  a  few 
references  made  to  channel- 
ized 10m  AM  operation  lately 
and  you  have  also  asked  if  your 
readers  are  interested  in  this 
type  of  operation.  I  have  fol- 
lowed this  very  carefully  and  as 
ye)  have  not  read  much  about  it 
in  the  letters  column  of  73.  Rest 
assured  there  are  hams  inter- 
ested in  this,  even  over  here  in 
Germany!  I  have  converted  a 
CB  set  using  the  73  band  plan, 
channel  1  being  28.965,  and  I 
monitor  this  frequency  nearly 
every  day  of  the  week.  In  case 
any  of  your  readers  are  in- 
terested, I  am  on  the  air 
weekdays  from  1700  GMT  until 
about  2200  GMT  and  on  week- 
ends   from    0800    GMT    until 

Continued  on  page  127 
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Get  into  "220"  Mobile 
the  Easy  Way  with  Midland 

Midland  has  a  pair  of  proven  performers,  crystal  controlled  or 
P.L.L.  synthesized . . .  both  designed  to  be  easy  on  the  pocketbook 


To  Start  with,  here's  Midlands  Model  13-509. 
lis  a  compact,  rugged  mobile  With  capacity 
for  12  crystal-controlled  channels.  The  "509" 
transmits  with  10-watt  or  1-watt  output.  Its  re- 
ceiver has  a  dual  gate  MOS  FET  front  end 
with  hi-Q  resonator  and  ceramic  filters.  There 
are  SWR  and  polarity  protection  circuits, 
internal  DC  filtering  and  electronic  switching. 
With  its  jack  for  optional  tone  burst  and  dis- 
criminator meter,  the  "509"  has  even  been 
the  basis  for  many  repeaters. 

Midland^  choice  alternative  in  "220"  is  RLL. 
synthesized  Model  13-513.  Here's  advanced 
design  with  modular  construction  and  digital 
frequency  readout,  it's  programmed  for  500 


frequencies  between  220  and  225  MHz,  with  a 
5  KHz  shift  up  giving  500  more  .  .  .  and  4 
offsets  are  available  for  repeater  use.  The  re- 
ceiver has  a  multiple  FET  front  end  with 
monolithic  crystal  and  ceramic  Filters.  The 
transmitter  switches  for  20-watt,  10-watt  ®r 
2-watt  output.  With  automatic  SWR  and  polar- 
ity protection,  internal  DC  filtering,  electronic 
switching  and  a  jack  for  tone  burst  and  dis- 
criminator meter,  the  "513"  is  a  very  desirable 
"220"  mobile  ...  or  base. 

Pair  either  of  Midland's  "220"  mobiles  with 
Midland's  trunk/ roof  mount  or  magnet  mount 
antennas  (Models  18-950  and  18-951)  for 
top-notch  performance  oh  the  band. 


NTERNATIONAL 


For  more  about  Midland  "220"  Mobile,  Write:  Midland  Amateur, 
RO.  Box  1903,  Kansas  City,  Missouri  64141 
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Car!  C.  Drumeller  WSJ  J 
5.824  N.  W.  58  Street 
Wan  Acres  OK  73122 


Gourmet  Guide 
To  Capacitors 


—  for  that  project  you  have  cooking 


Electronic  experiment- 
ers and  just  about  all 
builders  of  radio  equip- 
ment use  fixed  capacitors 
in  various  applications,  But 
how  many  know  how  to 
select  the  particular  type 
best  suited  for  a  proposed 
use?  This  article  will  point 

DC  BLOCKING 


Fig.  7. 


RESOMAfoT  CIRCUJT 


Fig.  2. 


out  the  factors  one  ought 
to  consider  while  making  a 
decision  as  to  what  type  to 
buy.  Of  course,  price  and 
availability  always  are  of 
major  importance,  but 
sometimes  other  factors 
should  not  be  overlooked. 

Here  are  some  points  for 
consideration  for  critical 
applications: 

•  Capacitance  vs  temper- 
ature 

•  Insulation  resistance  vs 
temperature 

•  Voltage  vs  frequency 

•  Current  vs  frequency 

•  Dissipation  vs  temper- 
ature 

•  Dissipation  vs  physical 
size 

Add  these  consider- 
ations: What  are  you  plan- 
ning to  use  it  for?  Do  you 
want  dc  blocking?  rf  by- 
pass? af  bypass?  part  of  a 
time  constant?  surge  ab- 
sorption? arc  suppression? 
You  might  opt  for  a  dif- 
ferent type  for  each  one  of 
these  applications. 

What  types  of  construc- 


tion does  the  market  offer? 
Would  a  wound  type  do 
the  job  you  have  in  mind? 
Or  does  it  require  f  I  at 
plates  of  minimum  induc- 
tance? Must  the  equivalent 
series  resistance  be  low? 
What  voltage  will  be  put 
on  it?  Must  it  withstand 
unexpected  voltage 
surges?  Will  it  have  to  take 
the  high  circulating  cur- 
rents of  a  resonant  circuit? 

There's  no  all-inclusive 
answer  to  these  many  ques- 
tions, but  you  can  narrow 
them  down  to  certain 
categories.  Then,  answers, 
or  at  least  suggestions, 
become  feasible. 

Let's  start  with  resonant 
circuits.  These  call  for 
stability  —  good  capac- 
itance-vs-temperature 
characteristics.  If,  in  a 
transmitter,  a  high-voltage 
breakdown  will  be  neces- 
sary and  that  transmitter 
has  any  appreciable 
power,  an  ability  to  accom- 
modate high  circulating 
current     becomes     im- 


perative. "Satisfying  such 
requirements  usually  calls 
for  either  mica  or  a  special 
grade  of  glass  as  the  dielec- 
tric. Be  sure  both  voltage 
and  current  ratings  are  ade- 
quate. Voltage  ratings  are 
easy  to  come  by.  Current 
ratings,  especially  at  the 
frequency  you  might  want 
to  operate,  are  not.  Never- 
theless, current  is  a  critical 
specification  for  any 
capacitor  used  in  a  reso- 
nant circuit  handling  more 
than  peanut  power. 

Next,  let's  take  a  look  at 
rf  bypass  capacitors. 
These,  too,  may  call  for 
high-voltage  capabilities, 
but  seldom  do  they  need  to 
pass  heavy  current.  Usual- 
ly, low  inductance  is  a  re- 
quired specification.  This 
means  short  and  broad 
leads,  plus  proper  internal 
construction.  You  can  buy 
acceptable  rf  bypass 
capacitors  with  ceramic, 
mica,  polyester,  polycar- 
bonate, polystyrene, 
polysulfone,  and  poly- 
propylene dielectric.  Each 
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TIME    CONSTANT 


Fig.  3. 

of  these  has  some  par- 
ticular characteristic  that 
makes  it  preferable  for 
some  specific  use.  None  is 
universally  superior. 

If  you're  looking  for  the 
highest  capacitance  for  a 
given  physical  size,  then 
you'd  pick  a  ceramic 
capacitor  with  barium 
titanate  as  its  dielectric. 
Then  you'd  have  to  put  up 
with  its  variations  at- 
tributable to  temperature, 
voltage,  and  frequency! 

One  of  the  best  of  the 
several  "poly"  varieties  is 
polystyrene.  It,  however, 
has  a  sharp  upper  temper- 
ature limit  of  85°  C. 
Polycarbonate  and  poly- 
sulfone  approach  poly- 
styrene in  merit,  even  ex- 
celling in  some  respects. 


Of  course,  if  that  bypass 
application  involved  high 
voltage,  you'd  opt  for  mica 
dielectric.  One  company, 
Semtech,  offers  a  ceramic 
capacitor  in  voltage  ratings 
of  1 ,  2,  3,  4,  and  5  kilovolts. 
Their  small  size  would 
make  them  appear  to  be  a 
desirable  alternative  to 
micas. 

Audio  bypasses  are 
much  less  critical. 
Although  paper  and  a 
number  of  the  "poiy"  types 
are  made  in  capacitances 
as  high  as  10  microfarads, 
aluminum  or  tantalum 
electrolytics  are  a  much 
more  common  choice.  Of 
these  two,  tantalum  is  the 
better  in  all  respects  other 
than  price. 

For  dc  blocking  use,  the 
requirements  are  largely 
the  same  as  for  rf  bypass. 
Voltage  ratings,  of  course, 
must  be  high  enough  to 
take  care  of  both  the  dc 
component  plus  the 
superimposed  rf  or  af  com- 
ponent.   High    insulation 


resistance  is  vital  in 
blocking  use. 

Time-constant  applica- 
tion, where  holding 
calibrated  values  is  impor- 
tant, calls  for  a  superior 
type  of  dielectric.  Poly- 
styrene has  an  edge  over 
competitors.  For  very  long 
time  constants,  it  may  be 
necessary  to  use  tantalum 
electrolytics  in  order  to  get 
sufficient  capacitance, 
even  though  stability  will 
suffer. 

Surge  absorption  and 
arc  suppression  call  for 
capacitors  capable  of 
handling  momentary  loads 
of  both  high  voltage  and 
heavy  current.  Not  only  is 
the  type  of  dielectric  im- 
portant, but  also  the  in- 
terior and  exterior  con- 
struction. The  capacitor 
must  be  designed  to  be  ef- 
fective at  quite  high  fre- 
quencies, as  the  spikes  of 
voltage  surges  are  made  up 
of  high-frequency  com- 
ponents. 

Also,  it  may  be  desirable 


SURGE 
ABSOR 
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ARC    SUPPRESSION 


Fig.  4. 

to  have  a  self-healing  type 
of  dielectric.  Metallized 
polyester  (mylar)  offers  this 
characteristic.  It's  not 
often  available  in  high- 
capacitance  values, 
though.  A  few  manufac- 
turers offer  it  in  sizes  up  to 
10  microfarads.  In  all  in- 
stances, it  is  important  to 
have  a  minimum  equiv- 
alent series  resistance. 
Physical  size  may  be  im- 
portant, too,  for  the 
capacitor  will  have  to 
dissipate  the  power  con- 
tained in  the  surges. 

It's  hoped  that  this  bit  of 
exposition  on  the  various 
types  of  fixed  capacitors 
may-  help  the  reader  to 
make  the  optimum  choice 
when  he  buys  a  capacitor 
for  a  specific  applica- 
tion.! 


»  + 
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about  2300  GMT.  I  frequently 
give  calls  on  the  frequency  and 
monitor  constantly. 

Surprisingly,  there  is  quite  a 

lot  of  AM  activity  on  10  over 

here  using  low  power.  There  are 

many  local   rag  chew  groups 

and    coverage    throughout 

Europe  is  quite  good  at  times. 

Recently,  conditions  were  such 

that  stations  in  Berlin  were 

heard  working   mobiles  and 

fixed  stations  as  far  north  as 

Hamburg.  I  hope  to  work  some 

stateside  DX  one  of  these  days. 

Richard  J.  Molby 

DA1DB/WB7NZG 

APO  New  York  NY 


SUPER  TAPES 


Just  this  past  Wednesday  I 
went  to  Albany  NY  and  took  my 
General  exam  and  passed  it.  If 
it  hadn't  been  for  those  73  code 


tapes,  I  don't  think  I  would  have 
been  able  to  pass  the  code  part. 
You  were  right!  If  it  hadn't  been 
for  my  nerves,  I  would  have  got- 
ten 100%  copy.  As  it  was, !  did 
manage  to  get  100%  on  the 
code  test.  Keep  up  the  good 
work  on  the  mag. 

DaveKesslerWB2JUJ 
Hoosick  Falls  NY 


DON'T  FORGET  GOGGLES 


With  reference  to*  W7RXV's 
article  in  the  July,  1978,  issue  of 
73  entitled  "Instant  Engrav- 
ing— to  protect  your  equip- 
ment," I  hope  readers  realize 
that  if  they  use  this  method  for 
engraving,  they  must  also  pro- 
tect their  eyes.  Glowing  carbon 
rods  and  arcs  from  such  rods 
emit  dangerous  ultraviolet  rays 
which  will  damage  the  eye.  ! 
would  strongly  suggest  to 
those  who  can  still  read  this 
magazine  that  they  wear  good 


quality  ultraviolet  protective 
goggles  while  using  RXV's 
etching  method.  This  is  a 
precaution  I  have  learned  in,, 
college  while  using  a  carbon 
arc  lamp  to  expose  photo- 
sensitive circuit  boards. 

James  T.  Schug  WA2YEI 
Middle  Village  NY 


GRIPES 


In  a  recent  issue  of  your  fine 
magazine,  you  made  a  com- 
ment about  the  "Canadian" 
portion  of  the  20  meter  phone 
band  (14.1  to  14.2).  I  think  it 
might  be  a  little  more  justified 
if  your  phone  band  expanded 
to  14.125,  leaving  25  kHz  as  a 
little  breathing  room  for  our 
15,000  amateurs. 

On  another  subject,  we  in 
Canada  are  finding,  just  as  you 
did,  that  it  is  almost  impossi- 


ble to  fight  the  ARRL.  The 
League  has  used  its  large 
financial  backing  to  attempt  to 
kill  our  only  national  organiza- 
tion (Canadian  Amateur  Radio 
Federation)  ever  since  it  was 
devised.  How  would  you  feel  if, 
for  example,  the  -national 
organization  of  Mexico  tried  to 
^represent  the  USA  amateurs  in 
front  of  the  FCC?  Well,  that  is 
what  the  ARRL  is  attempting  to 
do  in  Canada.  They  have  gone 
as  far  as  to  cal!  themselves 
"The  Canadian  Radio  Relay 
League."  I  could  go  on  for  a 
whole  book,  Wayne,  but  I  just 
wanted  to  let  you  know  that 
you  weren't  the  only  one  with 
gripes. 

Rob  Bareham  VE3ACY 

Ottawa,  Ontario 

Canada 

Write  the  book,   Rob,  and  let 

hams  know  what  the  ARRL  has 

done  in  Canada.  — Wayne. 


Ham  Help 


I  am  interested  in  obtaining 

my  Novice  c^ass  amateur  radio 

license.    Any    help   would    be 

greatly  appreciated.  Thank  you. 

Hugo  Harmatz 

2  Ferris  Ct 

Oakhurst  NJ  07755 


I  would  like  to  exchange 
technical  ideas  with  anyone  in- 
terested in  the  160-190  kHz 
band. 

Ted  Swift  WB70QO 

Rt.  1  Box  5248 

Richland  WA  99352 
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Bob  Engle  K9QLL 

Box  73 

Alsey  IL  62610 


The  ARC  Tuner 

—  rejuvenated  surplus 


A  recent  article  on 
antenna  tuners  enti- 
tled "The  London  Bus  Tun- 
er," 73  Magazine,  June, 
1977,  provided  the  final 
push  for  this  tuner.  I 
believe  that  it  meets  the 
criteria  for  an  inexpensive, 
yet    flexible,    tuner    for 


power  levels  up  to  500 
Watts  and  from  160 
through  10  meters,  depend- 
ing on  the  configuration.  It 
also  provides  for  simple 
packaging  and  conve- 
nience of  readout  with  a 
minimum  of  mechanical 
gimmickry.  The  only  parts 


needed,  in  addition  to  an 
ARC-5  transmitter,  are  a 
4Vi"  by  6V2"  piece  of  Plex- 
iglas™,  a  1"  piece  of  3/8" 
dowel  (plastic  or  wood), 
and  one  or  two  chassis- 
mount  coax  connectors. 
The  ARC-5  is  available 
from  Fair  Radio  Sales,  Box 
1105,  Lima  OH  45802,  as  a 
BC-457  for  $14.95. 

Most  of  the  configura- 
tions in  the  Bus  Tuner  arti- 
cle may  be  used  with  this 
setup.  Fig.  1  shows  the 
tuner  wired  in  a  configura- 
tion similar  to  Fig.  1(c)  of 
the  Bus  Tuner  article  and  I 
found  this  meets  most,  of 
my  needs. 

The  only  special  tool  re- 
quired is  a  bristol  wrench 
needed  to  remove  the  gear 
from  the  antenna  coupling 
coil  and  the  hardware  from 
the  PA  padder  capacitor. 
However,  a  small-bladed 
screwdriver  may  be  filed 
down  to  fit. 

The  first  step  is  to  strip 
the  chassis,  leaving  only 
the  rotary  inductor,  PA  tun- 
ing capacitor,  and  antenna 
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coupling  controls.  Save  all 
hardware  and  parts  until 
the  project  is  completed  — 
the  total  time  required 
should  be  less  than  four 
hours. 

Strip  the  chassis  as 
follows:  Remove  top  and 
bottom  covers,  remove 
tubes,  crystal,  antenna 
relay,  and  its  associated 
hardware.  Carefully  re- 
move the  antenna  binding 
post  and  reassemble  it  so 
that  the  parts  are  not  lost. 
Remove  the  antenna  con- 
tact from  the  end  of  the 
rotary  inductor  — do  this 
carefully  as  the  ceramic 
threads  are  fragile.  Re- 
place the  screw  that  holds 
the  spring  clip  on  the  end 
of  the  coil.  Remove  the  PA 
coil.  Carefully  remove  the 
fiber  gear  from  the  PA 
coil  — use  solvent  (or  nail 
polish  remover)  to  loosen 
the  two  setscrews  before 
trying  to  remove  them.  Set 
the  gear  and  setscrews 
aside^these  are  an  impor- 
tant part  of  the  finished 
product! 

Remove  tfie  oscillator 
cover,  padder  capacitor, 
and  coil.  To  remove  the 
coil,  remove  the  three 
screws  holding  it,  lift  up 
gently,  and  cut  all  the 
leads  going  to-the  bottom 
of  the  coil. 

Turn  the  unit  over  and 
remove  the  pin  (I  used  a 
small  finishing  nail  as  a 
punch)  from  the  flexible 
shaft  at  the  front  capaci- 
tor'Save  this  pin. 

Remove  the  rear  vari- 
able capacitor.  Remove 
the  PA  padder  capacitor 
(second  variable  from  the 
front). 

Now  remove  the  tube 
sockets,  rear  power  plug, 
relay,  all  wires,  the  resistor 

T tf" 


_Q__ 


Front  view  of  completed  tuner. 


Fig.  1.  ARC  tuner  schematic  diagram. 
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Top  view  of  unconverted  A/?C-5. 


Bottom  view  of  unconverted  ARCS. 


on  the  rear  panel,  and  the 
bracket  that  held  it.  Also 
remove  the  mica  feed- 
through  and  the  widgets 
that  hold  the  oscillator  coil 
cover  in  place.  The  trans- 
mitter tube  sockets,  feed- 
throughs,  and  power  plug 
on  the  rear  apron  must  be 
"persuaded"  off  with  a 
hammer  and  screwdriver. 

Modify  the  chassis  as 
follows:  Cut  out  a  4"  by  4" 
section  of  the  top  of  the 
chassis  starting  about  3/8" 
in  front  of  the  tube  socket 
holes  at  the  rear  of  the 
chassis.  Part  of  this  hole 
will  include  the  space  left 
by  removing  the  PA  tube 
sockets. 

If  you  want  coaxial  out- 
put in  addition  to  single- 
wire  feed,  make  a  5/8"  hole 
on  each  side  of  the  power 
plug  hole  on  the  rear 
apron  — one  hole  for  the 
coax  connector,  the  other 
for  the  antenna  binding 
post.  Of  course,  the  post 


can  be  used  in  its  original 
hole  if  desired.  Remove  the 
large  hole  plug  from  the 
side  of  the  chassis  and  use 
it  to  fill  the  hole  in  the  front 
panel  left  by  the  antenna 
post. 

Remove  the  locking 
hardware  from  the  PA  pad- 
der  capacitor.  Use  solvent 
(or  nail  polish  remover)  to 
loosen  the  setscrews. 

You  must  now  drill  out 
the  fiber  gear  to  fit  on  the 
shaft  of  the  PA  padder.  Do 
this  very  carefully,  clamp- 
ing it  in  a  vise  on  the  metal 
part  only.  DO  NOT  drill  all 
the  way  through.  A  mistake 
might  be  rectified  with 
epoxy  glue. 

Mount  the  gear  on  the 
PA  padder  capacitor. 
Lubricate  the  bearings  on 
this  capacitor  as  they  will 
be  a  bit  stiff  (WD-40  works 
fine). 

Now,  place  the  4V2"  by 
6V2"  piece  of  Piexiglas  on 
top    of    the    chassis    and 


place  the  PA  padder  on  it 
so  that  the  gear  meshes 
with  the  gear  on  the  anten- 
na coupling  control.  Mark 
the  position  of  the  ca- 
pacitor and  the  mounting 
holes.  Remove  the  Piex- 
iglas and  drill  these  holes. 
Using  the  Piexiglas  as  a 
template,  drill  two  large 
(5/8"  or  so)  holes  in  the 
chassis  to  provide  clear- 
ance for  the  mounting 
screws  on  the  front  of  the 
PA  padder  capacitor. 

Mount  the  Piexiglas  on 
the  chassis  and  mount  the 
PA  padder  capacitor.  !t 
should  operate  freely  with 
no  binding  as  the  antenna 
coupling  control  is  oper- 
ated through  its  range.  If 
the  mounting  holes  are- 
made  slightly  larger  than 
the  screws,  the  capacitor 
may  be  adjusted  to  provide 
a  good  mechanical  fit. 

The    next    step    is    to 


modify  the  flexible  cou- 
pling shaft.  Remove  the 
shaft  from  the  capacitor  by 
removing  the  pin.  Make  a 
mark  1"  from  one  of  the 
metal  ends  of  the  shaft  and 
~\Va"  from  the  other  end. 
Measure  from  where  the 
metal  coupling  connects  to 
the  flexible  shaft  material. 
Solder  around  the  shaft  at 
each  mark  — this  prevents 
the  shaft  from  unraveling. 
Then  cut  the  shaft  to  the 
marked  length.-Jylake  the 
insulated  coupling  by  drill- 
ing a  3/8"  deep  hole  in  each 
end  of  the  1"  long  piece  of 
aplastic  or  wood  dowel.  Use 
a  number  25  drill. 

Apply  epoxy  glue  and 
force  each  end  of  the  flexi- 
ble shaft  into  the  coupler. 
While  the  glue  sets,  re- 
move the  third  fastener  on 
the  right  side  of  the  bottom 
plate  — this  is  a  safety 
measure  to  prevent  the 
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Top  view  of  completed  tuner. 


Bottom  view  of  completed  tuner. 
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Flexible-shaft  coupler  details. 


capacitor  from  arcing  to 
ground. 

Reassemble  the  flexible 
shaft  to  the  capacitor  and 
put  it  in  place  in  the 
chassis.  Set  it  slightly  fur- 


ther away  from  the  wall 
than  the  original  mounting 
position  (the  flexible  shaft 
will  make  up  for  the  mis- 
alignment). Drill  the  holes 
and   mount  the  capacitor. 


Padder  gear  assembly  details. 


Make  sure  that  both 
capacitors  are  set  the  same 
before  replacing  the  pin. 
The  capacitors  should  now 
track  as  the  frequency  con- 
trol is  tuned  through  its 
range. 

Mount  the  antenna  post 
and  one  coax  connector  in 
the  5/8"  holes  on  the  rear 
apron.  Mount  the  second 
coax  connector  in  the 
power  connector  hole.  Use 
a  round  file  to  file  notches 
to  clear  the  mounting  hard- 
ware. Also  mount  a  bolt  or 
binding  post  on  the  rear 
apron  for  a  ground  connec- 
tion. 

I  used  the  wire  from  the 
PA  and  oscillator  coils  to 
wire  the  unit.  Ground  both 
ends  of  the  roller  contactor 
using  solder  lugs  and  the 
existing  holes.  Place  a 
solder  lug  under  the  screw 
holding  the  spring  clip  on 
the  end  of  the  roller  induc- 
tor. Also  place  a  solder  lug 
under  one  of  the  mounting 
screws  on  the  rear  capaci- 
tor. 


To  use  the  tuner,  set  the 
capacitors  to  maximum 
(lowest  frequency  on  the 
dial  and  10  on  the  coupling 
indicator)  and  apply  only 
enough  power  to  get  a 
reading  on  the  swr  in- 
dicator. Adjust  the  coil  and 
then  the  capacitors  for  1:1 
swr.  Record  the  tuner  set- 
tings on  the  handy  chart 
provided  on  the  front  of 
the  unit. 

If  you  buy  a  used  ARC-5 
that  has  been  sitting  in  a 
barn  for  a  few  years,  a 
thorough  cleaning  will  be 
in  order.  Use  a  pencil 
eraser  to  clean  the  rotary 
inductor,  the  rotary  con- 
tactor, and  the  rod  on 
which  the  contactor  rides. 
Lubricate  the  capacitor 
bearings  and  the  drive 
shafts  and  gears. 

I  would  like  to  thank 
K90IC  for  testing  the 
various  models  of  this 
tuner  and  for  providing 
unflagging  support  for  this 
project.  ■ 


OSCAR  Orbits 


The  listed  data  tells  you  the  time  and  place  OSCAR  crosses 
the  equator  in  an  ascending  orbit  for  the  first  time  each  day.  To 
calculate  successive  orbits,  make  a  list  of  the  first  orbit  number 
and  the  next  twelve  orbits  for  that  day.  List  the  time  of  the  first 
orbit.  Each  successive  orbit  is  115  minutes  later  (two  hours  less 
five  minutes).  The  chart  gives  the  longitude  of  the  first  crossing. 
Add  29°  for  each  succeeding  orbit.  When  OSCAR  is  ascending 
on  the  other  side  of  the  world,  it  will  descend  over  you.  To  find 
the  equatorial  descending  longitude,  subtract  166  degrees  from 
the  ascending  longitude.  To  find  the  time  it  passes  the  North 
Pole,  add  29  minutes  to  the  time  it  passes  the  equator.  You 
should  be  able  to  hear  OSCAR  when  it  is  within  45  degrees  of 
you.  The  easiest  way  to  do  this  is  to  take  a  globe  and  draw  a  cir- 
cle with  a  radius  of  2480  miles  (4000  kilometers)  from  the  home 
QTH.  If  it  passes  right  overhead,  you  should  be  able  to  hear  it  for 
about  24  minutes  total.  OSCAR  will  pass  an  imaginary  line  drawn 
from  San  Francisco  to  Norfolk  about  12  minutes  after  passing 
the  equator.  Add  about  a  minute  for  each  200  miles  thai  you  live 
north  of  this  line.  If  OSCAR  passes  15  degrees  from  you.  add 
another  minute;  at  30  degrees,  three  minutes;  at  45  degrees,  ten 
minutes.  Mode  A:  145.85-.95  MHz  uplink,  29.4-29.5  MHzdownlink, 
beacon  at  29.502  MHz.  Mode  B:  432.125-.175  MHz  uplink, 
145.975-.925  MHz  downlink,  beacon  at  145.972  MHz. 
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Ham  Help 


Help!  I  buiit  the  noise  bridge 
of  Floyd  Jones  W6DOB  [73, 
April,  1978),  but  nobody  has 
miniature  360  pF  variable 
capacitors  anymore.  .The 
junked  radios  I  have  used"  are 
either  old,  full-size  ones,  bigger 
than  the  rest  of  the  com- 
ponents put  together,  or  minis 
that  are  short  by  100  or  so  pF.  I 
would  appreciate  hearing  from 
someone  with  a  larger  junk  box. 
Radio  Shack  no  longer  carries 
theirs,  which  were  pretty  inex- 
pensive. 

I  am  also  trying  to  locate 
surplus  or  used  components 
for  a  transmatch— I  don't  be- 
lieve current  prices  for  new 
coils  and  capacitors! 

Walter  Kimmel 

Box  56 

Ponsford  MN  56575 

I  am  interested  in  hearing 
from  other  hams  and  computer 
enthusiasts  in  the  northern 
New  Jersey  area  who  are  in- 
terested in  starting  a  GMRS 
(formerly  Class  A  CB)  repeater. 
I  have  station  authorization  and 
an  excellent  site. 

Tony  Loving  WB2TMX 

72  Shepard  Avenue 

Tea neck  NJ  07666 


I  am  turning  to  the  amateur 
radio  community  as  my  only 
possible  route  to  reach  a  fellow 
with  whom  I  was  close  friends 
over  10  years  ago,  but  haven't 
heard  from  in  some  time.  I  don't 
know  his  present  call  but  hegot 
his  Extra  about  1968.  His  name 
was  Philip  Staub,  of  the  Benton 
Harbor,  Michigan  area,  in  his 
high-school  days.  I  would  very 
much  appreciate  hearing  from 
him  directly  or  from  any  ac- 
quaintances having  his  current 
mailing  address  or  phone 
number.  Thanks  for  your  ser- 
vice. 

James  Finckbone 
PO  Box  6464 

Orlando  FL  32853 
(305)-894-7814 
(305)-275-1607 

I  acquired  an  RT-654A/TRC-77, 
government  issue,  crystal- 
controlled  CW  transceiver  at 
the  BirmingHamfest  in  May.  I'd 
be  very  grateful  to  anyone  who 
couid  clue  me  in  on  how  the 
unit  operates,  or  who  has  any 
manuals  on  this  gear.  Thank 
you. 

Bob  Howie  WA4ZID 

2710  Niazuma  Avenue,  Apt.  1 
Birmingham  AL  35205 
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Pick  a  card . .  .  any  card 

CALL  TOLL  FREE 


1-800-228-4097 

Communications  Center 

443  N  48th  Street  C58 

Lincoln,  Nebraska  68504 
In  Nebraska  Call (402  -466-8402 
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YAESU 

FT-901  DM 

List  $1299 

Price  too  low 
to  print,  call 
for  quote. 
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FT-7  Mobile 
List  $499 

Call  for  discount 
price 
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KENWOOD 
TR  7400 
List  $399 

Call  for  discount 
price 
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1-800-634-6227 

Communications  Center 
West 

1072  N.Rancho  Drive 

Las  Vegas,  Nevada  89  J06 

In  Nevada  Call  (702)647-3114 


Sale  subject  to  limited  supply 
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Buy  a  FT-301 

digital  for 
$935    and  get  a 
power  supply  & 
CW  filter  free! 
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R4C  List  $699 
Your  price  $599 
T4XC  List  $699 
Your  priceS599 
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YAESU 
FT-101E 
List  $799 
Price  too  low 
to  print,  call 
for  quote. 


KENWOOD 

TS-520s 
List- $739 

Our  price  too 
low  to  print, 
call  for  it! 
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YAESU 

FT-227R 
List  $319 
Call  for  discount 
price 
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Julian  N.  Jablin  W9IWI 
9124  North  Crawford  Avenue 
Skokie  IL  60076 


Home-Brew  Circuit  Boards 

—  cheap  and  simple 


Hand  wiring  circuit 
'boards  is  a  not- 
uncommon  means  of  mak- 
ing quite  satisfactory 
boards  which  can  match  in 
effectiveness,  if  not  always 
in  appearance,  those  which 
have  been  etched.  It  is  the 
purpose  of  this  article  to 
pass  along  some  ideas 
which  have  worked  for  me 
to  make  the  job  easier 
and/or  more  economical. 

Some  projects  in  which 
the  usual  procedures  of  ap- 
plying a  resist  [mechanical- 


ly or  photographically)  and 
then  etching  do  not  pay,  in- 
clude: one-of-a-kind  de- 
vices with  complex  pat- 
terns, those  for  which 
commercially-available 
boards  are  not  available  or 
are  inordinately  expensive, 
those  in  which  the  builder 
wishes  to  make  changes 
from  a  published  design, 
and  those  for  which  the 
builder  does  not  have  facil- 
ities for  applying  resist, 
etching,  and  drilling.  Of 
course,  there  is  always  the 


lumper  wires  on  the  component  side  of  the  board  are 
useful  at  times  to  avoid  too  much  clutter  on  the  foil  side. 
Push-in  terminals  (Radio  Shack  270-1392)  were  used  here 
as  junctions  for  anchoring  the  light-colored  5-volt  line, 
and  as  soldering  points  for  connection  to  the  IC  sockets  on 
the  other  side  of  the  board.  Terminals  are  also  used  along 
the  front  edge  of  the  board  to  bring  out  leads  which  will 
later  be  soldered  to  them.  Board  here  is  2-1/2"  x  5-7/4". 


tinkerer  who  stubbornly  in- 
sists on  doing  a  job  in  his 
own  way,  trying  something 
new  and  different  from  the 
established  methods  of 
handling  a  project. 

One  has  to  start  with  a 
board  of  some  kind.  The 
phenolic,  prepunched 
board  sold  by  Radio  Shack 
(catalog  276-1395)  for  99? 
is  good,  given  the  short- 
comings of  phenolic.  It  is 
punched  .100  X  .100 
inches  for  IC  sockets  and 
other  small  components. 
This  is  a  2-3/4"  X  6"  board 
and  two  larger  sizes  are 
also  sold.  You  will  prob- 
ably need  to  cut  boards  to 
size  for  specific  use;  a  fine 
hacksaw  or  model  railroad 
track  saw  works  well  with 
phenolic  or  epoxy  boards. 

Higher-quality  board, 
usually  glass  epoxy,  is 
available  as  surplus  cards 
from  computers  and  other 
devices.  The  trick  here  is  to 
buy  boards  which  have 
high-density  packaging  so 
that  there  are  many  ICs 
mounted  on  them.  This 
leaves  a  lot  of  holes  from 
which  to  select  when  you 
come  to  arranging  your  own 
layout.  I  once  found  an  8- 


1/2"  X  14"  board  which  in- 
cluded 82  ICs,  neatly  ar- 
ranged in  rows,  plus  a  1 .8 
MHz  crystal  and  associat- 
ed transistors,  capacitors, 
and  resistors,,  all  for  $1.75. 
A  better  buy  was  an  etched 
board  without  any  com- 
ponents for  a  couple  of 
cents.  Cut  into  pieces 
(after  the  components 
were  removed  from  the 
first  board),  these  boards 
have  provided  numerous 
smaller  boards  for  various 
projects. 

A  surplus  board  must  be 
cleaned  off.  Removing  the 
capacitors  and  resistors  is 
an  easy  trick,  even  if  you 
want  to  be  careful  enough 
to  use  them  again.  Slip  a 
small  screwdriver  under 
the  component,  heat  one 
lead  on  the  other  side  of 
the  board,  pry  up  gently, 
and  repeat  with  the  other 
lead.  Test  all  items  before 
using  them  again.  You 
don't  know  why  the  board 
was  declared  surplus. 

ICs  are  another  matter. 
It  is  almost  impossible, 
without  a  special  soldering 
iron,  to  heat  seven  or  eight 
pins  all  at  once.  The  solder 
can  be  removed  with  one 
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Bare  wire  can  often  be  used  to  an  advantage,  as  shown  in 
the  thin  horizontal  lines  on  this  board.  The  center  two  lines 
are  the  5-volt  dc  supply;  lines  at  top  and  bottom  edges  are 
common  bus.  Leads  coming  off  the  board  also  show  small 
sleeves  of  colored  insulation  slipped  on  for  color-coding. 
Board  is  three  inches  square. 
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Section  cut  from  a  larger  computer  board  and  then  etched 
clean,  leaving  pads  for  anchoring  IC  sockets,  foil  strips  on 
edges  for  ground  bus,  as  well  as  other  leads  which  seemed 
to  be  useful.  Board  is  2"  X  3'A". 


of  the  de-soldering  "wick" 
products  on  the  market.  1 
use  small  size  shielding 
from  unwanted  mike  cable 
or  the  like,  dip  it  in  solder- 
ing paste,  lay  it  on  the  line 
of  pins,  and  heat  it  with  an 
iron.  It  sucks  the  solder  up 
so  that  the  IC  can  be  pried 
off,  one  side  at  a  time.  The 
heat  is  likely  to  ruin  the 
ICs,  of  course,  but  these 
are  usually  house-num- 
bered and  you  do  not  know 
what  they  are;  thus,  they 
are  of  no  use  to  you  any- 
way. If  you  have  facilities 
for  determining  IC  types, 
you  would  probably  be 
testing  the  devices  at  the 
same  time,  so  you  can  dis- 
cover what  they  are  and 
whether  they  are  good  all 
at  once. 

Now  you  have  a  board 
with  a  lot  of  empty  holes 
and  connections  among 
them,  and  the  next  job  is  to 
remove  the  excess  foil.  The 
quickest  and  easiest  way  to 
do  this  is  to  dump  the 
board  (or  any  portions  that 
you  have  cut  off  for  use)  in- 
to PC  etchant  and  let  it  do 
its  dirty  work.  Dab  spots  of 
resist  {fingernail  lacquer, 
paint,  candle  wax,  etc.)  on 
the  pads  at  each  IC  loca- 
tion. This  will  permit  the 
pads  to  remain  while 
everything  else  is  etched 
away,    and    will    give    you 


something  to  anchor  the  IC 
sockets  to  when  you  begin 
soldering  your  own  circuit. 
It  may  be  handy  to  save  a 
ground  (common)  bus,  or 
pads  for  external  connec- 
tions to  the  board,  if  these 
will  not  get  in  your  way.  1 
have  tried  to  compare  the 
pattern  on  a  board  with  the 
pattern  of  a  circuit  on  which 
I  am  working,  in  an  effort 
to  save  any  connections 
which  may  be  useful,  but  1 
do  not  recommend  this. 
Especially  on  a  double- 
sided  board,  or  in  a  com- 
plex circuit,  it  is  the  road  to 
instant  insanity. 

Follow  the  safety  notes 
and  instructions  on  the  etch- 
ant bottle  carefully.  The 
stuff  stains  hands  and 
clothing,  and  is  definitely 
injurious  to  eyes  and  other 
sensitive  skin  areas.  It  is 
convenient  to  have  a  pail 
of  water  handy  to  dip  the 
board  into  as  a  rinse  to 
check  things  as  you  go 
along.  Likewise,  it  is  worth- 
while to  use  a  pair  of 
plastic  tweezers  (photo 
print  tongs,  for  example)  to 
handle  the  board  in  the 
solution.  Do  not  bother  to 
heat  the  solution  accord- 
ing to  the  instructions 
unless  you  are  in  a  hurry. 
When  all  of  the  unwanted 
foil  has  etched  away,  wash 
the    board,    clean    off    the 


resist  with  chemical  sol- 
vent, a  "Rescue"  pad,  or 
with  fine  steel  wool,  and 
wash  the  board  again. 

I  am  a  great  believer  in 
IC  sockets  because  I  am 
not  a  believer  in  the  specs 
of  the  bargain  ICs  I  buy. 
Sockets  are  cheap  —  30<t  or 
less  by  mail  — and  they 
save  hours  when  you  have 
to  change  the  ICs  around 
to  find  which  ones  do  not 
work.  Molex  sockets  are  a 
dubious  bargain.  They  do 
not  slip  into  the  holes  easi- 
ly, and,  after  a  few  inser- 
tions and  removals,  they  are 
not  reliable,  Atfirst  glance, 
it  would  appear  that  IC 
sockets  with  long  pins  for 
wire-wrap     applications 


would  be  easier  to  solder 
to,  but  I  find  that  the  extra 
length  gets  in  the  way  of 
precision  work  and  I  wind 
up  with  two  or  three  pins 
soldered  together. 

A  word  about  the  holes 
in  the  board.  You  will  find 
many  of  them  plugged  with 
leftover  solder.,  and  you 
will  find  need  for  a  few 
where  the  original  manu- 
facturer neglected  to 
foresee  your  requirements. 
Stop  at  your  friendly  neigh- 
borhood hobby  shop  and 
buy  a  couple  of  fine  drills; 
jiumber  62  or  smaller  is 
good.  At  the  same  time,  if 
you  do  not  have  one,  get  a 
cheap  pin  vise.  With  this 
combination,  you  can  ream 


Circuit  built  on  a  3"  X  6"  Radio  Shack  board  276-1395.  It 
looks  like  a  rat's  nest  of  wiring,  but  color  coding  and  a  little 
care  made  everything  come  out  right  This  kind  of  sloppy 
wiring  is  permissible  only  when  there  is  no  rf  or  audio  cir- 
cuitry involved. 
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One  example  of  the  "raw  material"— a  surplus  computer 
board  measuring  8-1/2"  X  14".  ICs  are  not  removed  until  a 
smaller  piece  is  hacked  out  for  a  specific  purpose.  More 
than  three  dozen  resistors,  diodes,  capacitors,  and  tran- 
sistors were  carefully  taken  out  for  future  use.  A  board 
such  as  this  would  make  an  excellent  "mother  board"  for  a 
project  which  is  made  up  of  several  smaller  modules. 


out  plugged  holes  and  driil 
new  ones.  You  can  do  this 
whiie  holding  the  board  in 
one  hand  and  the  pin  vise 
in  the  other,  and  thus  make 
holes  after  you  have  begun 
mounting  components. 
You  cannot  do  this  safely 
with  a  hand  drill  or  drill 
press. 

At  the  hobby  shop,  you 
can  also  get    a  small  egg- 


beater-type  hand  drill 
made  by  X-Acto®  which  is 
light  and,  if  handled  care- 
fully, will  not  break  too 
many  of  the  little  twist 
drills.  However,  buy  several 
twist  drills  at  a  time  as  they 
go  fast! 

The  wire  that  you  use 
should  be  as  fine  and  as 
flexible  as  you  can  find. 
Teflon™  insulation  is  good 


Unused  holes  which  remain  after  etching  a  board  clean 
may  be  used  to  anchor  leads  and  other  components.  On 
this  2-114"  X  3-1/2"  scrap  of  board,  a  strip  of  foil  was 
allowed  to  remain  as  a  ground  bus.  Etchant  crept  under  the 
resist,  leaving  a  ragged  edge,  but  enough  foil  was  left  to  be 
useful. 


for  resisting  any  tendency 
to  shrivel  up  when  the  heat 
of  soldering  hits  it.  Again 
following  the  surplus 
route,  I  have  had  luck  in 
finding  cables  made  up  of 
many  leads  of  fine  strand- 
ed wire,  number  24  or  26  or 
so,  with  various  colors  of 
insulation,  which  I  have 
separated  into  individual 
leads.  Solid  wire  is  a 
nuisance. 

Wiring  this  kind  of  board 
by  hand  is  admittedly  no 
fun.  There  are  too  many 
repetitious  operations, 
since  so  many  ICs  use  the 
same  connection  schemes. 
After  a  while,  it  becomes 
a  question  of  "Did  I  wire 
pin  number  five  and  which 
pin  is  number  five?"  If 
you  have  an  etching  pat- 
tern for  the  device,  make  a 
Xerox®  copy  of  it  to  fol- 
low, inking  in  each  connec- 
tion as  you  solder  it.  If  not, 
do  the  same  on  a  circuit 
diagram.  Yes,  this  is  the 
same  way  that  beginners 
did  it  in  the  old  days  of 
metal  chassis  and  240-volt 
transformers,  but  it  works. 

Solder  two  or  three  cor- 
ner pins  of  each  IC  socket 
to  the  pads  which  you 
thoughtfully  left  on  the" 
board.  This  will  hold  the 
sockets  in  place  while  you 
get  down  to  serious  busi- 
ness. Then,  again  followfng- 
the  old  octal  socket  tradi- 
tion, wire  in  the  "high- 
voltage"  leads  first,  then 
the  ground  (common) 
leads.  After  that,  tackle  the 
rest  of  the  wiring. 

As  with  any  other  com- 
plex wiring  job,  color 
coding  will  help  keep  mat- 
ters straight  so  that  you 
know  where  you  are.  I  use 
yellow  or  red  for  Vcc, 
black  for  common,  and 
one  or  two  additional  col- 
ors for  other  leads.  Leads 
coming  off  the  board  for 
interconnection  to  other 
boards,  switches,  etc., 
must  be  color-coded  or 
you  can  get  hopelessly 
lost.  If  you  do  not  have 
enough  colors  of  insulation 
for  this,  use  bits  of  colored 
insulation  from  larger  sizes 


of  wire,  slipped  on  the 
leads  and  snugged  up 
against  the  board  end  of 
the  leads.  And  make  notes 
as  you  proceed,  reminding 
yourself  of  what  each  color 
indicates. 

You  will  want  a  wire 
stripper,  and  the  small 
plier-type  with  a  notch  to 
cut  the  insulation,  but  not 
the  wire,  works  well.  Set 
the  closure  adjustment 
carefully,  since  you  cannot 
afford  to  take  any  strands 
of  wire  off  with  the  insula- 
tion. There  is  notthat  much 
wire!  Other  handy  tools  in- 
clude a  couple  of  small 
screwdrivers,  small  long- 
nose  pliers,  a  small  pair  of 
diagonal  cutters,  a  small 
soldering  iron,  and  possi- 
bly a  small  file.  The  key 
word  in  the  whole  opera- 
tion   is    "small." 

Preform  the  leads  before 
you  solder  them  in.  Strip 
about  3/8  inch  of  insula- 
tion, tin  the  end  of  the  wire, 
cut  the  lead  to  approx- 
imate size,  then  strip  and 
tin  the  other  end.  Bend  a 
hook  in  each  end  small 
enough  to  fit  snugly  on  the 
IC  socket  pin  and  solder  it 
on.  Where  leads  are  in  the 
clear,  with  no  possibility  of 
shorting  to  other  leads  or 
pins,  you  can  strip  and  tin  a 
longer  piece  of  wire.  Bend 
a  hook  in  it  as  before, 
solder  it  to  a  pin,  pull  it 
against  whatever  else  it  is 
to  be  connected  with, 
solder  it,  and  clip  off  the 
excess.  This  speeds  things 
up  a  bit.  If  you  have  an  etch- 
ing pattern,  try  to  follow 
it  fairly  closely  with  your 
wire  leads.  The  designer 
may  have  had  some  reason 
for  lead  placement. 

A  circuit  board  wired  in 
this  manner  will  probably 
win  no  prizes  for  neatness, 
and  some  unkind  friends 
may  compare  it  with  a  rat's 
nest.  But  the  system  works 
and  is  a  suitable  substitute 
for  drawing  artwork,  sen- 
sitizing, exposing,  develop- 
ing, etching,  and  drilling 
boards,  which  may  be 
beyond  the  experimenter 
for  one  reason  or  another. ■ 


134 


THOMAS  COMMUNICATIONS 

—  Newington  Connecticut  — 

—  "Near  the  ARRL  Headquarters"  — 


■■''■'  ^-'^-^fca  * 


"'  0  P    : 


^^ 


7 


"over  50  Brands  in  Stock" 

Kenwood  •  KDK  •  Dentron  •Wilson  •  MFJ  •  Swan  •  Drake •  YAESU 
Saxton  •  Larson  •Tempo  •  Bearcat  •  B&W  •  ICOM  •  ARRL  Publications^ 
Cushcraft  •Mosley  •Regency  •Astatic  •  Microlog  •Ham  Key  •Pipo 

AND  MUCH  MORE*  •  • 

"AUTHORIZED  DEALER" 

Kenwood—  Yaesu  —  Dentron  —  ICOM—  Wilspn 
•  COMPLETE  RADIO  SERVICE  SHOP  • 

FAST,  EFFICIENT  SERVICE  •  MOST  REPAIRS  DONE  AND  SHIPPED  BACK  WITHIN  7  DAYS 
AMATEUR  EXTRA/FIRST  CLASS  LICENSES  •  FREE  SHIPPING  BOTH  WAYS  IF  REPAIRS'ARE  MADE 
WE    REPAIR    ALL    BRANDS*  ALL   WORK   GUARANTEED «SEND    US    YOUR    DEFECTIVE    EQUIPMENT 
UPS   COLLECT  you  SHIp  jj_  WE  FIX  fj 


NEW  AND  USED  Equipment 

TRADES  WELCOME 

FREE  Catalog 

Same  Day  U.P.S.  Shipping 


master  charge 


VISA 


THOMAS  COMMUNICATIONS 


T34 


95  KITTS  LANE,  Newington,  Connecticut  061  1 1  (203)  667-081 1 

OPEN  MON.-FRI.  10-6  *  THUR.  10-8  *  SAT.  10-4 

Easy  Directions:  RT.  91  to  RT.  15  South — i  Blocks  Past  McDonald's  (Berlin  Turnpike) 


135 


Carl  C.  Drumeller  WSJ  J 

5824  NW  58 

Warr  Acres  OK  73122 


73  Reveals  Bias! 

transistor  operation  exposed! 


Much  mystery  is  at- 
tached to  what,  in 
most  instances,  is  quite  a 
simple  subject,  That  sub- 
ject is  the  biasing  of 
bipolar  transistors. 

Let's  look  at  a  transistor 
in  a  circuit  with  no  biasing, 
as  in  Fig.  1 .  As  it  stands,  no 
collector  current  will  flow 
uniess,  of  course,  the  col- 
lector voltage  is  raised  past 
the  breakdown  point.  We'll 
consider    operation    only 


Fig.    1.    Transistor  with   no 
bias  provided. 


RZ  <  R  | 


Fig.    2.    Typical    transistor 
biasing  arrangement 


under  normal  voltages.  If 
you  were  going  to  use  that 
transistor  in  class  B  service, 
whether  radio  frequency  or 
audio  frequency  (we'll  ig- 
nore distortion!),  it  will 
operate  without  bias.  It's 
often  used  that  way.  You 
could  apply  some  bias  be- 
tween the  emitter  and  the 
base,  being  careful  to  have 
the  opposite  polarity  on 
the  base  as  on  the  collec- 
tor, and  operate  it  class  C. 
However,  you'd  gain  very 
little  over  class  B  opera- 
tion. The  transistor  might 
run  a  little  cooler,  the  radio 
frequency  power  output 
(for  a  given  power  input) 
might  be  a  trifle  greater, 
but  you'd  pay  a  price.  That 
price  would  be  a  much 
greater  generation  of  har- 
monics. At  their  best,  tran- 
sistors are  notorious  gener- 
ators of  harmonics.  Many 
users  hesitate  to  encourage 
them  by  biasing  to  class  C. 
But  suppose  you  want  to 
run  that  transistor  in  audio 
frequency  service,  operat- 
ing in  class  A.  Now  you're 
concerned  with  getting  a 
maximum  voltage  swing 
between  collector  and 
ground  (presuming  the 
"common-  or  grounded- 
emitter"  configuration) 
while  maintaining  precise- 
ly the  same  waveform  at 
the  output  as  at  the  input, 


differing  only  in  magni- 
tude. This  calls  for  biasing 

—  not  just  any  biasing,  but 
careful  biasing,  with  each 
move  made  to  accomplish 
a  desired  result. 

Let's  look  at  Fig.  2.  Note 
that  three  more  resistors 
have  been  added.  R1  re- 
mains between  collector 
and  +Vcc.  R2  has  been 
added  between  +Vcc  and 
base.  R3  is  connected  be- 
tween  emitter  and  —  Vee'.' 
R4  goes  between  base  and 

—  Vee.  The  numbers  as- 
signed to  these  resistors 
are  not  haphazard.  They're 
assigned  in  order  of  impor- 
tance. The  circuit  will  not 
work  without  R1.  It  will  not 
work  in  class  A  without  R2. 
It  will  work  better  in  class 
A  with  R3.  And  the  tran- 
sistor derives  some  protec- 
tion from  R4. 

What  should  the  values 
be  for  these  resistors?  Real- 
ly, there's  nothing  sacred 
about  their  values.  You 
start  out  by  selecting  some 
figure  for  R1 .  It  can  be  just 
about  anything  between  1  k 
and  20k  Ohms.  Let's  say  5k 
Ohms.  Now  you  could  toss 
in  R2,  making  it  some  value 
large  enough  to  permit 
only  a  moderate  flow  of 
current  through  R1,  but 
never  over  half  the  rated 
collector  current.  The  cir- 
cuit would   work,    but   its 


long-term  and  short-term 
stability  would  be  poor  and 
there'd  be  a  high  probabil- 
ity of  audio  distortion.  To 
make  the  circuit  more 
stable  and  to  lessen  distor- 
tion, you'd  need  to  add  R3. 
Its  value,  however,  is  af- 
fected greatly  by  R4  and 
.R2.  Let's  cbrrS'ider  R4  first. 

R4  is  in  the  circuit  for 
two  reasons.  One  is  to 
lessen  the  chance  of  ther- 
mal runaway.  As  a  tran- 
sistor warms  up  (for  any 
reason  at  all),  its  collector 
current  increases.  This 
causes  it  to  get  warmer, 
which  pushes  the  collector 
current  even  higher.  You 
can  see  the  outcome  of 
such  a  rat  race.  To  halt  the 
rat^race,  R4  is  inserted.  As 
the  emitter-collector  cur- 
rent goes  higher,  so  does 
the  IR  drop  across  R4.  The 
polarity  of  this  drop  is  such 
that,  applied  between  base 
and  emitter,  it  tends  to 
reduce  the  collector-emit- 
ter current.  This,  to  a  great 
extent,  cancels  the  effect 
of  heat  on  the  transistor. 

There's  another,  but  less 
important,  effect.  By  put- 
ting a  linear  resistor  in 
series  with  a  nonlinear 
resistor  (the  transistor), 
variations  of  the  character- 
istics of  one  resistor  to 
another  are,  to  some  ex- 
tent, smoothed  out.  This  is 
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important  to  a  manufac- 
turer but  makes  little  dif- 
ference to  a  one-of-a-kind 
builder. 

What  resistance  for  R4? 
There's  a  wide  latitude. 
Keep  it  less  than  10  percent 
of  R1.  If  you  made  R1  5k 
Ohms,  try  200  Ohms  for  R4. 
With  both  R1  and  R4 
established,  you're  ready 
for  serious  consideration 
of  R3  and  R2,  Start  with  R3. 
Just  how  heavily  do  you 
want  to  load  the  device 
(amplifier  stage,  micro- 
phone, etc.)  driving  this 
particular  transistor?  Keep 
in  mind  that  the  base- 
emitter  junction  resistance 
is  going  to  be  quite  low,  so 
there's  no  need  to  try  for  a 
high  input  resistance.  So 
just  pick  some  value 
around  2k  to  5k  Ohms. 

Now  you're  ready  to  tie 
down  the  all-important 
value  of  R2.  There's  no  way 
you  can  make  an  accurate 
guess  for  R2.  Oh,  you  can 
say  it'll  probably  be  be- 
tween 5  times  and  10  times 


R3,  but  such  an  estimate 
will  not  ensure  maximum 
undistorted  output.  There's 
just  one  way  of  doing  that, 
and  that  way  entails  the 
use  of  an  audio  frequency 
sine  wave  generator  and  an 
oscilloscope. 

Connect  the  equipment 
as  shown  in  Fig.  3.  Apply 
a  very  small  audio  frequen- 
cy voltage  to  the  input  and 
observe  the  output  on  the 
scope.  The  image  should 
be  a  sine  wave,  Now  in- 
crease the  input  voltage 
until  the  scope  waveform 
shows  a  flattening  of  one 
peak,  positive-going  or 
negative-going.  Adjust  the 
resistance  of  R2  to  restore 
the  waveform  to  an  un- 
distorted sine  wave,  then 
increase  the  input  voltage 
until  distortion  shows 
again.  Repeat  this  se- 
quence until  the  waveform 
shows  equal,  simultaneous 
flattening  on  the  positive- 
going  and  negative-going 
peaks.  Measure  the  resis- 
tance of   R2  and   place  a 


fixed  resistor  of  that  value 
in  the  circuit.  Now  you 
have  a  class  A  transistor 
audio  amplifier  stage 
custom-trimmed  for  max- 
imum undistorted  output! 
If  you  have  an  acute  ear 
tuned  to  detect  audio 
distortion,  you  might  make 
that  final  adjustment  with- 
out a  sine  wave  generator 
and  an  oscilloscope.  A  non- 
chalant disregard  for  nice- 
ties also  helps!  But  for  near 
perfection,  follow  the  sug- 
gested procedure.  If  you're 
concerned  with  a  transistor 


in  class  A  radio  frequency 
service,  the  procedure  is 
equally  effective,  provid- 
ed, of  course,  that  you 
maintain  equal  loads  for 
both  test  and  use  condi- 
tions. An  rf  stage  adjusted 
in  such  a  manner  will  be 
less  susceptible  to  being 
driven  into  distortion  by  a 
strong  signal  near  the 
desired  signal. 

All  in  all,  it's  well  worth 
your  while  to  set  the  bias 
correctly  for  a  transistor 
stage  operating  in  class 
A  ■ 
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Fig.  3.   Test  setup  for  bias  adjustment 
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CB  to  10 


—  part  X:  Realistic's  Mini  23 


Leland  H.  Agard  K5LUW/K5SA 
Route  5,  Box  735 
Starkville  MS  39759 


The  CB  boom  is  just 
about  over.  The  sup- 
pliers are  trying  to  unload 
warehouses  full  of  new 
23-channel  CB  radios  at  any 
price  the  market  wili  pay.  In 
many  instances,  the  CB 
antenna  will  cost  more  than 
the  radio  -  amazing  but  true. 
I  was  in  the  local  Radio 
Shack  store  and  noticed  that 
the  new  Realistic  Mini  23  CB 
radio  was  selling  for  $29,95. 
This  had  to  be  a  bargain,  as 
this  radio  normally  sold  for 
$109.95.  I  thought  this  radio 


would  be  an  excellent  candi- 
date for  converting  to  ten 
meter  AM,  and,  at  that  price, 
I  could  butcher  the  radio  all  I 
wanted  to  and  still  not  fee! 
bad  about  it.  Let  me  say  at 
this  point  that,  although  I 
think  I  made  a  good  buy  for 
the  amount  of  electronics  l 
was  getting,  I  have  found  out 
that  there  are  better  deals  to 
be  had.  The  used  CB  market 
is  virtually  nonexistent  and 
an  enterprising  ham  can  find 
a  broken  CB  rig  for  $5.00  or 
less.  At  these  prices,  it  will  be 
hard  to  go  wrong  when  pur- 
chasing a  CB  rig  for  con- 
version to  ten  meters. 

With   new  two   meter  rigs 


NNER  CONDUCTOR 
/4X  RADIATOR 


Sft.lin.  STRANDED 
COPPER   WIRE 


RG58/u  COAX- 


Fig.  1, 


costing  $200.00  and  more 
and  new  CB  rigs  selling  for 
one  tenth  of  that  amount,  it 
should  not  be  long  before  ten 
meter  AM  is  just  as  popular  as 
two  meter  FM.  All  that  is 
needed  is  a  little  coordination 
to  keep  everyone  on  the  same 
frequency. 

Frequency  Conversion 

Upon  investigating  the 
schematic  of  the  Mini  23,  ■  I 
noticed  that  the  frequency 
scheme  for  obtaining  23 
channels  was  simply  hetero- 
dyning any  one  of  six  master 
oscillator  crystals  against  any 
one  of  eight  local  oscillator 
crystals  to  obtain  the  desired 
frequency.  The  local  oscil- 
lator crystals  range  from 
10.150  MHz  to  10.180  MHz 
and  10.595  MHz  to  10^6^5 
MHz  in  10  kHz  steps.  The 
master  oscillator  frequencies 
range  from  37.600  MHz  to 
37.850  MHz  in  50  kHz  steps. 
In  order  to  come  up  with  a 
workable  plan  and  in  order  to 
purchase  the  fewest  number  of 
crystals,  I  decided  to  change 
the  frequency  of  the  master 
oscillator  by  2.035  MHz.  This 
puts  channel  1  on  29.000 
MHz.  This  is  a  nice  round 
number,  and  it  seems  that  the 
higher  frequencies  formerly 
were  used  for  AM  operation. 
This  is  accomplished  very 
easily  by  changing  the  crys- 
tals as  shown  in  Table  1.  The 
new  crystals  can  be  purchased 
from  Internationa!  and  other 
manufacturers  for  around 
$4.95  each.  This  puts  the  rig 
on  frequency  in  the  ten  meter 
band. 


Transmitter  Alignment 

The  transmitter  section  is 
peaked  up  using  a  VTVM  and 
a  wattmeter  and  dummy 
load.  The  probe  of  the  VTVM 
is  connected  to  the  base  of 
Q1 2,  and  the  oscillator  is 
peaked  for  maximum  output 
by  adjusting  T10,  T11,  and 
T12  for  maximum  voltage  on 
the  VTVM. 

The  driver  is  peaked  by 
connecting  the  VTVM  probe 
to  the  base  of  Q14.  Once 
again,  key  the  mike  and  then 
adjust  T13  for  maximum 
voltage,  and  next  adjust  T14 
for  maximum  voltage  on  the 
VTVM.  This  peaks  up  the 
driver  section.  At  this  point, 
some  rf  output  should  appear 
on  the  wattmeter. 

Tune  the  final  by  adjusting 
T15  and  T16  for  four  Watts 
output  on  the  wattmeter.  Do 
not  try  to  tune  the  final  for 
maximum  output  on  the 
wattmeter.  The  transistor  will 
put  out  more  than  seven 
Watts  but,  in  order  to  do  so, 
will  pull  excessive  collector 
current,  and  the  transistor 
will  notholcTu"p  to  this  abuse. 
The  final  transistor  will  open. 
Take  my  advice  and  tune  for 
no  more  than  four  Watts  out. 
I  know  because  I  learned  the 
hard  way  and  now  am  using  a 
replacement    final    transistor. 

Receiver  Alignment 

The  receiver  can  be  aligned 
by  using  a  signal  source  such 
as  your  regular  station  trans- 
mitter tuned  to  29.000  MHz 
and  fed  into  a  dummy  load  or 
any  other  suitable  weak  signal 
source,  such  as  a  nearby  ham 
transmitting  on  29.000  MHz, 
The  Mini  23  does  not  have  an 
Smeter,  so  I  connected  the 
VTVM  probe  to  diode  D3, 
which  is  the  AM  detector.  !t 
then  becomes  a  simple  matter 
to  tune  T2,  T3,  T4,  T5,  and 
T6  for  maximum  voltage  on 
the  VTVM.  This  completes 
the  conversion,  and  the  rig  is 
now  ready  to  go  on  ten 
meters. 

Antennas 

For  mobile  use,  I  took  a 
used  base-loaded  mobile  CB 
antenna    and    simply    started 
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trimming  the  whip  until  I 
reached  an  swr  of  2:1  while 
operating  on  ten  meters.  On 
the  whip  I  was  using,  I  took  a 
iittle  more  than  two  and  a 
half  inches  off.  This  will  vary 
with  different  types  of 
mobile  antennas,  of  course, 
and  a  good  method  is  to 
insert  the  swr  bridge  in  line 
and  trim  until  a  good  match 
is  obtained.  The  frequency 
change  of  2  MHz  or  so  should 
work  out  okay  with  most 
mobile  whips  that  are  base 
loaded. 

For  a  base  station  setup, 
any  existing  ten  meter  anten- 
na could  be  used,  even  a 
trimmed  down  CB  ground 
plane.  1  wanted  an  indepen- 
dent rig  and  did  not  want  to 
tie  up  my  ten  meter  beam 
with  the  little  rig,  so  an  extra 
ten  meter  antenna  was  a 
must.  I  finally  decided  on  the 
sloper-type  antenna  shown  in 
Fig.  1  .This  antenna  is  easy  to 
install,  is  small,  is  cheap  to 
build,  and  is  vertically  polar- 
ized for  working  mobiles.  The 
sloper  should  be  cut  for  the 


middle  of  the  group  of  fre- 
quencies you  are  using.  In  my 
case,  it  worked  out  to  be 
eight  feet  and  one  inch  for 
just  a  little  below  29.000 
MHz.  The  inner  conductor  of 
the  coax  feecUine  is  attached 
to  the  quarter  wavelength 
radiator,  and  the  braid  of  the 
coax  is  clamped  to  the  tower 
leg  using  a  ground  clamp. 
This  system  works  quite  well 
and  cuts  the  length  of  the 
sloper  in  half. 

Resu  Its 

The  ten  meter  AM  rigs 
compare  very  favorably  with 
the  two  meter  rigs.  The  cost 
is  drastically  lower,  but  range 
seems  to  be  about  as  good. 
Mobile-to-mobile  coverage  is 
about  three  miles,  and 
mobile-to-base  coverage  is  six 
to  seven  miles.  With  base 
station-to-base  station  con- 
tacts running  four  Watts 
output  and  sloper  antennas 
up  forty  feet  at  both  ends  of 
the  path,  consistent  ground 
wave  coverage  of  better  than 
20      miles     is     maintained. 


Indeed,  it  seems  that  ground 
wave  on  this  band  is  about 
equal  to  line-of-sight  paths  on 
two  meters.  This  is  a  great 
club  project  to  bring  all  those 
members  back  together  on 
some  common  ground.    It  is 


also  a  good  project  for  a 
couple  of  guys  who  just  want 
a  little  privacy  to  discuss  the 
stock  market  or  whatever. 
For  under  $60.00,  this  is  a 
good  way  to  keep  ten  meters 
aiive.   See  you  on  ten  AM.  ■ 


Crystal 

From 

To 

XI 

37.600  MHz 

39.635  MHz 

X2 

37.650  MHz 

39.685  MHz 

X3 

37.700  MHz 

39.735  MHz 

X4 

37.750  MHz 

39.785  MHz 

X5 

37.800  MHz 

39.835  MHz 

X6 

37.850  MHz 

39.855  MHz 

Table  I. 
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Fig.  2.  Realistic  Mini  23,  bottom  view. 


The  "ULTIMATE" 
in  CW  Reception! 


ACtUAt  SIZE 
3  %  "  Wl  DE 
2  3/8 "HIGH 
4  3/8"  DEEP 


COPY  ONE* 


COPY  ONE  IS  NOT  A  FILTER!  This  station  accessory  is  a  must  for  the  discriminating 
amateur  who  operates  CW,  whether  he  is  an  avid  CW  op  or  one  who  engages  in  CW 
for  proficiency.  The  CW  signal  is  processed  (not  filtered)  in  a- manner  which  allows 
true  ULTIMATE  STATION  REJECTION,  a  mode  which  has  been  previously 
unavailable.  The  circuitry*  is  totally  unique  (patent  pending), a  must  for  emergency 
CW  operations.  If  you  haven't  had  the  opportunity  to  operate  a  COPY  ONE,  ORDER 
YOURS  TODAY! 

COPY  ONE  CW  PROCESSOR  SPECIFICATIONS  &  FEATURES: 


I  Ultimate  station  rejection  (almost  unbelievable  but  truet) 

■  Pitch  &  volume  independent  of  receiver  or  transceiver 

■  Full  quieting  {I.e.,  no  background  noise)  without  squelch 
ICOPY  ONE  is  not  a  filter,  there  is  absolutely  noringing  or 

background  noise 

■  Plugs  into  transceiver  or  receiver/transmitter  combo 
without  modification 


■  Discriminates  signals  in  80  to  100  cycle  increments 

I  Full  break-in  CW  operation 

I  Includes  115  volt  AC  power  supply  or  may  be 

battery  operated 

I  Built  in  code  practice  oscillator 
I  LED  lock-up  controls  front  panel  mounted 


ORDER  YOURS  TODAY! 
send  $99.95  by  check 
or  money  order  to: 


3135  North  Cole  Road   Boise,  Idaho  83704    [208]  377-1562 
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ft'.'J  Johnston  NSKR 
1 808  Pomona  Drive 
Las  Cruras  NM  88001 


Kerchunk  .  .  .  Kaboom! 


—  safe  distances 
between  dynamite  and  rf 


The  sign  says,  "DAN- 
GER-BLASTING, Turn 
Off  Ail  Radio  Transmitters." 
What  are  the  hazards,  and 
how  do  they  affect  you  as  an 
amateur  radio  operator?  The 
fact  is  that  dangers  do  exist, 
and  the  average  ham  might 
encounter  them  from  time  to 
time,  so  let's  take  a  brief  look 
at  how  to  recognize  and  avoid 
them. 

First  of  all,  this  article  is 
not  intended  as  a  text  for  the 
ham  who  is  a  commercial  user 
of  explosives.  He  already 
knows  his  business  in  far 
greater  detail  than  1  will  go 
into  here.  On  the  other  hand, 
most  of  us  occasionally  come 
into  the  proximity  of  explo- 
sives through  visits  to  (or 
near)  construction  sites,  or 
perhaps  on  a  farm  or  ranch. 


For  that  matter,  one  might 
pass  quite  close  to  a  blasting 
site  as  he  simply  travels  along 
a  public  road.  These  are  the 
occasions  where  potentiaily 
dangerous  situations  might 
arise,  and  these  are  the  situa- 
tions we  would  like  to  avoid. 
In  the  way  of  background, 
you  should  know  how 
explosives  are  categorized 
under  three  rather  broad 
classifications: 

1 .  Primary  explosives 
(also  called  igniters  or  det- 
onators) these  are  quite 
sensitive  to  heat,  flame,  and 
shock.  This  category  includes 
the  various  percussion,  fuse, 
and  electrical  blasting  caps. 

2.  Secondary  explosives  — 
these  are  less  sensitive  to  out- 
side influences  and  are  nor- 
mally detonated  through  the 
use  of  blasting  caps. 
Dynamites  fall  in  this  cate- 
gory. 


3.  Tertiary  Explosives  — 
these  are  quite  insensitive  and 
include  certain  industrial 
chemicals  and  compounds. 
Detonation  can  normally  be 
triggered  only  through  the 
use  of  a  secondary  explosive. 
(But  accidental  detonation  is. 
still  possible.  It  was  a  load  of 
tertiary  explosives  that 
accidentally  blew  up  in  Texas 
City,  near  Galveston,  in  1947, 
killing  561  people  and  com- 
pletely destroying  the  town.) 

As  you  might  suspect  from 
the  above,  secondary  and 
tertiary  explosives  are  not  by 
themselves  sensitive  to  rf 
energy.  "Certain  primary 
explosives  —  and,  in  par- 
ticular, electrical  blasting  caps 
—  are  quite  sensitive,  how- 
ever, and  the  accidental 
detonation  of  a  cap  will  in 
turn  detonate  all  of  the 
secondary  and  tertiary 
explosives  in  the  vicinity. 


The  electrical  cap  consists 
of  a  small  piece  of  resistance 
wire  imbedded  in  an  ex- 
plosive charge.  A  pair  of  wires 
lead  out  from  the  cap  for 
connection  to  the  firing  cir- 
cuit. 

Fig.  1  shows  how  the 
wires,  when  unconnected,  can 
act  as  a  dipole  antenna.  With 
sufficient  rf  energy  induced 
into  the  leads,  the  internal 
resistance  element  will  heat 
to  the  firing  point. 

Shorting  the  wires  to- 
gether (Fig.  2)  or  placing  the 
cap  in  a  completed  firing  cir- 
cuit does  not  necessarily 
improve  the  situation.  In  fact, 
this  creates  a  loop  antenna, 
which  in  some  cases  is  even 
more  efficient  than  the 
dipole.  This  can  be  true  no 
matter  how  close  to  the  cap 
the  wires  are  shorted.  If  you 
don't  believe  it,  bend  a  4-inch 
piece  of  wire  into  a  loop  and 
solder  the  ends  to  the  two 
contacts  of  a  #47  bulb  (Fig. 
3).  Then  move  the  loop  up 
and  down  your  transmission 
line  or  in  front  of  your  anten- 
na with  the  transmitter  on, 
and  watch  the'"~bulb  light  up. 

A  number  of  years  ago,  I 
observed  an  accident  at  a 
MARS  station  which  under- 
scores the  danger  I  am  dis- 
cussing. A  military  photog- 
rapher had  come  to  take 
some  pictures  for  the  base 
newspaper  and  had  outfitted 
himself  with  a  pocketful  of 
flash  bulbs.  As  he  strolled 
under  the  antenna  system, 
several  of  the  bulbs  went  off, 
much  to  his  dismay.  It  should 
be  realized  that  the  firing 
currents  of  blasting  caps  are 
not  only  similar  to  those  used 
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Fig.  J. 


Fig.  2. 


Fig.  3. 
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for  flash  bulbs,  but,  in 
addition,  the  caps  have  wire 
leads  which  act  as  fairly 
efficient  antennas. 

The  fundamental  question 
then  is,  at  what  distance  from 
a  blasting  site  does  it  become 
unsafe  to  use  a  transmitter? 

The  minimum  safe  dis- 
tance is  a  function  of  both 
the  transmitter  output  power 
and  the  frequency  of  oper- 
ation. Explosives  manu- 
facturers have  determined 
that  electrical  caps  (for  un- 
known reasons)  tend  to  be 
more  sensitive  to  rf  in  the 
vicinity  of  21  MHz,  but  only 
slightly  less  sensitive  at  other 
frequencies.  For  all  practical 
purposes,  the  frequency  of 
operation  is  unimportant. 

Table  1  gives  the  minimum 
safe  distance  between  the 
transmitter  and  the  closest 
part  of  a  Wasting  circuit. 
Remember  that,  while  the 
charges  may  be  set  some  dis- 
tance away,  the  wires  of  the 
blasting  circuit  could  be 
routed  anywhere  —  very  close 
to  a  road  or  parking  area,  for 


Effective  radiated  power  (ERP) 


Watts 

10 

50 

100 

250 

500 

1,000 

1 0,000 


Minimum  safe  distance  between  transmitting 
antenna  and  closest  part  of  electrical  firing 
circuit 


example.  Fortunately,  due  to 
the  fact  that  the  rf  energy 
decreases  away  from  the 
transmitting  antenna 
according  to  the  inverse 
square  law,  only  very  high 
ERPs  require  extreme  sep- 
aration distances.  Such  high 
effective  radiated  power  is 
most  likely  to  be  encountered 
only  at  an  amateur's  fixed 
station,  and  blasting  oper- 
ations are  not  likely  to  occur 
anywhere  near  a  residence. 

We  can  see  that  the  pri- 
mary danger  arises  from  the 
use  of  mobile  and  hand-held 
transmitters  at  or  near  a  site 
where  blasting  operations  are 
underway.    It   is  here  that  a 


Feet 

100 
225 
325 
500 
675 
1,000 
3,000 


Table  1. 

transmitter  can  easily  be  in- 
advertently carried  within  a 
few  feet  of  a  live  firing  cir- 
cuit, and  it  is  here  that  one 
must  be  especially  cautious. 
Remember,  the  explosive 
charge  may  be  some  distance 
away,  but  you  might  be 
standing  right  on  top  of  the 
firing  circuit.  An  accidental 
detonation  would  probably 
not  only  kill  the  workers  pre- 
paring the  charges,  but  would 
probably  also  kill  the  oper- 
ator of  the  transmitter,  unless 
by  chance  he  happened  to  be 
at  the  extreme  far  end  of  the 
circuit. 

The  best  rule  of  thumb  to 
follow    is    simply    to    refrain 


Meters 

30 
70 
100 
150 
200 
300 
915 


from  transmitting  at  any  loca- 
tion where  you  have  the 
slightest  suspicion  that 
blasting  operations  might  be 
carried  out,  or  where  blasting 
supplies  might  be  stored. 
Certainly,  if  you  see  a 
warning  sign,  shut  down  the 
transmitter  immediately. 

The  hazards  I've  men- 
tioned are  not  a  daily  concern 
to  most  amateurs,  but  they 
do  arise  at  one  time  or 
another  for  almost  everyone. 
An  informed  ham  is  a  safe 
one,  and,  with  the  basics  dis- 
cussed here,  he  will  know 
when,  and  when  not,  to 
operate  his  radio  trans- 
mitter. ■ 


Perfect  ClrV  is  Automatic  with  TEN-TEC 

ULTRAMATIC 


(£)  TEN-TEC  KR50  Deluxe  Dual-Memory,  Dual-Paddle  Kcyer  —  $110 

Here's  the  completely  automatic  electronic  keyer  you  control.  Fully  adjustable  to  your 
own  operating  style  and  preference  for  speed,  touch  and  weighting  (ratio  o!  length  of  dits 
and  dahs  to  space  between  them),  Dual  memories  individually  defeatable,  for  operation 
as  full  iambic  (squeeze)  keyer,  or  with  single  memory,  or  as  conventional  keyer. 
Self-completing  characters.  User-adjusted  fixed  or  automatic  weighting  (50-150%) 
controlled  by  speed  setting.  Adjustable  paddle  force  (5-50  gms).  Adjustable  speed  (6-50 
wpm).  500  Hz  side-tone  oscillator.  Built-in  "straight  key"  button.  Operates  on  117  VAC, 
50-60  Hz  or  6-14  VDC. 

(§)  TEN-TEC  KR20-A  Electronic  Single-Paddle  Keyer  —  $69.50 

Factory  adjusted  actuation  force  for  smooth  keying;  factory  set  weighting  factor  for 
smoothness  and  articulation.  Self-completing  characters.  Adjustable  speed  (6-50  wpm). 
500  Hz  side-tone  oscillator.  Built-in  "straight-key"  button.  Operates  on  117  VAC,  50-60 
Hz  or  6-14  VDC. 

©  TEN-TEC  KR5-A  Electronic  Keyer  —  $39-50 

Same  as  KR20-A  less  side- tone  and  power  supply.  Operates  on  6-14  VDC. 

(B)  TEN-TEC  KR1-A  Deluxe  Dual  Paddle  —  $35 

Same  paddle  as  KR50;  for  iambic  or  conventional  keyers. 
(£)  TEN-TEC  KR2-A  Single  Paddle  —  $17 

Same  paddle  as  KR20-A;  for  "TO"  or  discrete  character  keyers. 
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TEW -TEC,  INC. 

SEVIERVILLE,  TENNESSEE  378G3 
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Terry  Simonds  V/B4FXD 
655  Arcadi3  Drive 
Narcross  CA   30071 


Be  Mr.  Clean! 

simple  RTTY  trash  remover 


Like  most  ham  projects, 
my  entry  into  RTTY 
was  neither  planned  nor 
anticipated.  One  day  I  was 
given  the  opportunity  to 
acquire,  at  a  very  reasonable 
price,  a  Model  15  machine,  a 
converter  (TU),  and  a  loop 
supply.  I  hooked  it  all  up, 
after  spending  a  Few  frantic 
hours  chasing  through  the  15 
trying  to  trace  the  circuit 
along  grease-coated  wiring 
whose  insulation  is  black. 
(Try  that  sometime  and 
you'll  appreciate  the  effort, 
especially  when  you  realize 
that  most  of  the  interior  of 


my      machine     is     painted 
black!) 

Don't  Put  This  Thing  on  the 
Air 

Finally,  I  got  the  thing 
typing  on  the  local  loop,  but 
I  had  second  thoughts  about 
going  on  the  air  with  it  after  I 
examined  the  output  from 
the  ancient  keyboard.  Look- 
ing at  the  output  from  the 
keyboard  contacts  with  a 
triggered  dc  scope,  1  saw  that 
the  usual  mark  and  space 
signals  were  sometimes 
accompanied  by  some  very 
short     (several     milliseconds 


E 


r 


U 


wide)  space  "glitch"  signals 
(see  Fig.  1).  These  are  due  to 
the  keyboard  contacts  open- 
ing when  they  are  .not 
supposed  to  and  can  be 
eliminated  by  careful 
transmit  contact  adjustment. 
They  may  appear  between 
consecutive  mark  bits  when 
you  have  a  character  code 
that  consists  of  two  or  more 
consecutive  mark  bits,  such  as 
in  the  letter  M  (A  in  Fig.  1). 
Or  they  can  appear  during  a 
mark  bit  if  one  transmit  cam 
has  a  low  spot  that  allows  the 
contacts  to  open  momen- 
tarily   (B    in    Fig.    1).  To  all 


SP-IC^   BIT5- 
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Fig.  h  The  Baudot  letter  "M"  has  a  narrow  dropout  (A)  between  bits  4  and  5.  The  letter  "E" 
has  a  dropout  (8)  during  the  bit  period.  The  dropouts  are  quite  common  in  worn  or 
misadjusted  keyboards. 


mechanical  printers  and  to 
those  electronic  systems  that 
use  mid-bit  sampling,  this 
extra  narrow  space  bit  poses 
little  or  no  problem.  How- 
ever, transmitting  such  a 
trashy  signal  would  mark  you 
as  a  definite  klutz,  and 
besides,  it  requires  more 
bandwidth  to  transmit  that 
dirty  signal  than  it  does  to 
transmit  the  correct  code.  On 
the  older  machines,  the 
contact  adjustment  men- 
tioned will  not  hold  for  any 
appreciable  time,  so  I  deemed 
it  not  feasible  to  adjust,  but 
better  to  eliminate. 

The  Solution 

The  quick  and  easy  solu- 
tion that  I  used  to  clean  up 
the  serial  Baudot  from  the 
keyboard  is  shown  in  Fig.  2 
The  heart  of  the  circuit  is  the 
National  LM3302  quad  com- 
parator, only  one  section  of 
which  is  used.  Other  com- 
parators can  be  used  with 
appropriate  pin  changes.  Parts 
are  not  critical,  nor  is  layout 
1  used  a  PC  board  because  it 
was  convenient  to  do  so,  but 
perf board  construction  would 
do  an  admirable  job. 

Circuit  Operation 

Isolation  from  the  high- 
voltage  loop  is  afforded  by 
the  optica]  coupler;  mark  cur- 
rent will  cause  aH-2  V  high  at 
pin  4  of  the  optical  coupler. 
The  resistor-capacitor  com- 
bination connected  to  pin  7 
of  the  comparator  acts  as  a 
low-pass  filter  that  turns  the 
narrow  dropout  space  into  a 
rath'er  shallow  dip  in  the 
overall  mark  amplitude. 
Resistors  R1  and  R2,  con- 
nected to  pin  6  of  the  com- 
parator, set  the  comparator 
reference  level,  which  should 
be  chosen  to  be  below  the 
lowest  point  of  the  dip.  I 
have  mine  set  at  6  V.  As  long 
as  the  voltage  at  pin  7  stays 
above  the  comparator  refer- 
ence level,  the  output  from 
the  comparator  at  pin  1  will 
remain  high.  During  the 
normal  mark-to-space  transi- 
tion, the  voltage  at  pin  7 
drops  well  below  the  com- 
parator reference  level,  and 
the     comparator     output 
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switches  low.  Therefore,  the 
output  from  the  comparator 
looks  just  like  what  the  input 
from  the  keyboard  should 
look  like,  the  dropouts  having 
been  neatly  removed. 

It  may  be  necessary  to 
juggle  the  values  of  the  re- 
sistor and  capacitor  in  the 
low-pass  filter  to  accom- 
modate various  widths  of 
dropouts.  An  alternative 
would  be  to  change  the 
comparator  reference  level  by 
altering  the  values  of  resistors 
Rl  and  R2.  The  formula  for 
finding  a  particular  reference 
level  is: 

Vref  =  Vcc  x  R2/(R1+R2). 
Resistors   Rl   and  R2  can  be 
any  value,  but  keep  the  total 
of  Rl   +  R2  at  least  10k  to 
minimize  the  current. 

Output  Sense  Selection 

By  interchanging  the  two 
input  pins  to  the  comparator, 
you  can  invert  the  output 
waveform.  In  the  configura- 
tion shown,  the  output  at  pin 
1  will  be  the  same  as  the 
input.   By  interchanging  pins 


6  and  7,  the  output  then 
becomes  the  complement  of 
the  input.  This  may  be  neces- 
sary depending  upon  the 
circuits  that  are  connected 
after  this  circuit.  Either  way 
will  work  equally  well.  One 
small  note  of  caution  is  in 
order:  The  LM3302  has  the 
uncommitted  collector  of  a 
rather  "spongy"  NPN  tran- 
sistor internally  connected  to 
pin  1,  so  keep  the  current 
into  pin  1  less  than  about  4 
mA.  Much  more  than  this  will 
give  you  problems,  especially 
at  the  higher  baud  rates. 

Supply  Voltage 

Supply  voltage  for  the 
comparator  is  not  critical, 
and  the  whole  thing  draws 
less  than  10  mA.  Use  a  well 
regulated  supply,  especially  if 
you  are  following  this  circuit 
with  an  FSK  circuit.  The  chip 
that  I  used  will  operate  with  a 
Vcc  of  5  V  to  28  V.  I  chose 
1  2  V  dc  because  that  voltage 
was  already  available  from  a 
CMOS  source  elsewhere  in 
my     RTTY     system.    Values 
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Fig.  2.  Trash  remover  neatly  strips  unwanted  dropouts  from 
the  RTTY  signal.  *Choose  the  value  that,  when  in  combina- 
tion with  the  circuit  that  follows,  will  limit  current  into  pin  7 
to  4  mA  (see  text). 


shown  on   the  schematic  are 
for  Vcc  of  1 2  V  dc. 

Physical  Location 

The  completed  circuit  can 
be  located  almost  anywhere.  I 
installed  mine  on  the  loop- 
supply  chassis  because  1  am 
using  the  other  sections  of 
the  quad  comparator  for 
other  things.  You  could 
mount  the  whole  thing  inside 


the  machine.  There  is  room 
for  a  power  supply  back 
behind  the  mechanism  on  the 
Model  15  typing  unit.  Re- 
member the  oil  problem, 
however,  and  use  good  com- 
ponents if  you  mount  it  in 
the  machine.  Petroleum-based 
lubricants  can  raise  havoc 
with  insulation  and  other 
materials  that  are  not  classi- 
fied as  "oil-proof."  ■ 


30  YEARS... 


'4 


of  experience  in  supplying  top  quality  antennas  to  Ham  Radio  operators  at  rock 
bottom  prices  guarantees  high  quality  and  low  prices  to  novice  and  experienced 
operator  alike. 

TWO  ELEMENT  QUAD  with  full  wavelength  driven  element  and  reflector. 
All  metal  construction.   Gain  is  equal  to  that  of  a  three  element  beam  and 
directivity  is  exceptional.   Assembled  weight  25!bs.    10/15/20  quad,  totally 
complete  and  ready  for  simple  assembly  .  .  .  JUST  $59.95. 


FULL  SIZE  BEAMS  for  full  size  performance.  Includes  boom,  all  hardware  and  gammq. match. 
12  EL  2M  Beam  $56.95  6  EL    6M  Beam  $54.95  5  EL  10M  Beam  $59.95 

4  EL  6M  Beam  $45.95  3  E L  1 0M  Beam  $45.95  3  EL  15M  Beam  $54.95 

5  EL  6M  Beam  $49.95  4  EL  10M  Beam  $49.95  4  EL  15M  Beam  $59.95 

FREIGHT  PREPAID  on  2,  6,  and  10M  beams  shipped  to  the  48. 

ALL  BAND  VERTICAL  ANTENNAS  absolutely  complete  including  loading  coil. 

V40  vertical  antenna  for  40,  20,  1  5,  10  and  6  meter  bands..  Especially  suitable  for  the  novice  who 

operates  40  and  1 5.  JUST  S25.95 

V80  vertical  antenna  for  80,  40,  20,  1  5,  10  and  6  meter  bands.   Used  by  thousands  of 

novices,  technicians  and  general  license  hams.  JUST  $27.95 

V160  vertical  antenna  for  160,  80,  40,  20,  1  5,  1  0  and  6  meter  bands.  Same  as  other  vertical 

antennas,  but  with  larger  loading  coil.  JUST  $29.95 


How  to  order:  Remit  total  amount  with  order.  We  ship  verticals,  2,  6,  and  10M  beams  (except  5  EL  tOM  Beam) 
prepaid  to  the  48.  Other  beams  and  all  quads  sent  freight  collect  cheapest  way,  due  to  size  of  package.  Check  your 
local  truck  lines  for  estimated  freight  rates.  For  fast  COD  service  on  all  prepaid  antennas,  call  (305)  573-2080. 
For  literature,  send  self-addressed  stamped  envelope. 

Florida  residents  add  4%  sales  tax.  VERTICALS  SHIPPED 

FREIGHT  PREPAID 
2051  N.W.  2nd  Avenue    Dept.  73  anywhere  in 

Miami,  Florida  33127  the  WORLD! 


GOTHAM,  inc. 
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Karl  T.  Thurber,  Jr.  W8FX/4 
253  Newcastle  l^ne 
Montgomery   AL   36117 


Build  the 
Triple  Threat  Keyer 


—great  Novice  project 


The  new  versatile  elec- 
tronic keyers  now  avail- 
able, particularly  the  second- 
generation  "memory"  types, 
offer  considerable  fiexibiiity 
of  operation  over  the  straight 
key  or  telegrapher's  bug  in 
serious  CW  work,  whether  it 
be  contesting,  field  day  porta- 
ble operation,  or  high-speed 
traffic  handling.  It  is  gener- 
ally agreed  that  the  first-gen- 
eration keyers  such  as  those 
offered  by  Heath,  MFJ,  Ten- 
Tec,  Palomar  Engineers,  and 
others,  as  well  as  those  home 
brew  units  described  in  the 
amateur  literature  over  the 
past  several  years,  are  gener- 


ally excellent  units,  some  fea- 
turing built-in  paddles  and 
others  requiring  the  use  of  an 
external  paddle  mechanism. 
The  newer  units,  such  as  the 
recently-introduced  "CW 
Sendin'  Machine,"  the  Day- 
tronics  Contester,  and  the 
Autek  Research  MK-1,  are 
definitely  way  out  in  front  as 
truly  state-of-the-art  devices. 
They  will  probably  rapidly 
replace  the  former  as  costs 
come  down  with  mass  pro- 
duction and  simplified  cir- 
cuitry. 

Most  of  these  newer 
keyers  and  many  of  the 
simpler  types  require  external 


paddle  mechanisms.  Far  por: 
table  and  field  day  use,  the 
station's  expensive  delicate 
paddle  mechanism  is  some- 
thing you'd  rather  not  take 
along,  when  the  unit  may  be 
dropped,  scratched,  or  other- 
wise mishandled.  To  reduce- 
the  risk  of  damage,  I  have 
designed  and  built  a  simple 
three-in-one  unit  that  com- 
bines a  paddle,  sideswipe^ 
key,  and  straight  key  in  one 
box,  along  with  a  simple  CW 
clipper/filter  thrown  in  on 
the  side.  The  little  unit,  ful- 
filling the  need  for  a  small, 
dependable,  and  lightweight 
(not  to  mention  rugged  and 
inexpensive)  keying  mech- 
anism, is  little  more  than  two 
carefully  adjusted  lever-action 
switches  —  one  SPDT  switch 
arranged  so  as  to  function  as 
either  a  keyer  paddle  or  side- 
swiper  key*  (QCWA  types 
may  remember  those)  at  the 
fiick  of  a  switch,  and  the 
other  wired  as  an  SPST  device 
to  act  as  a  simple  straight 
key.  Added  as  a  convenience 


*David  H.  Atkins  W6VX,  "OLF? 
Not  with  the  Great  Lakes  Side- 
swiper!",  73  Magazine,  March, 
1977. 


feature  is  a  miniature  momen- 
tary-contact SPST  push- 
button switch  across  the 
straight-key  contacts  for  use 
in  tune-up.  This  design  is 
simple  in  operating  principle 
and  is  far  superior  to  push- 
buttons as  the  dash  and  dot 
contacts  in  small  portable 
keyers;  the  latter  are  fre- 
quently unreliable  and  diffi- 
cult to  use  properly,  not  to 
mention  being  uncomfortable 
after  any  extended  period  of 
use. 

The  Blitz-Box,  as  this  little 
gadget  has  been  dubbed,  is 
built  into  a  small  Radio 
Shack  #270-251  enclosure 
and  can  be  used  in  any  of  the 
three  ways  described.  For 
quick  trips,  you  might  con- 
sider leaving  the  regular  keyer 
home  entirely  and  bringing 
along  the  little  box  for  use  as 
a  sideswiper. 

Practically  any  of  the 
Switchcraft  "Lev-R"  line  of 
switches  can  be  used.  These 
cost  from  $3-4,  depending  on 
the  number  of  sections  and 
contacts.  This  series  of 
switches  has  the  advantage  of 
being  narrowband  not  too 
large,  requiring  only  a  W 
mounting  hole.  Actually,  any 
lever-action,  spring-return 
switch  could  be  used,  as  long 
as  you  can  get  one  set  of 
SPDT  contacts  for  the  paddle 
and  a  set  of  SPST  contacts 
for  the  straight  key.  I  used 
two  identical  multiple-section 
junk  box  switches  obtained 
on  the  local  surplus  market 
for  about  50^  each,  just  be 
sure  that  the  switch  selected 
has 'a  center-off  position  and 
is  spring  loaded  and  that  you 
have  the  right  type  of  contact 
arrangement  to  give  you  the 
SPDT  and  SPST  contacts  (the 
ones  I  used  had  to  be  taken 
apart  and  some  contacts  re- 
versed —  a  two-minute  surgi- 
cal operation).  The  additional 
unused  contacts  on  the  lever 
switches  provide  convenient 
mounting  points  for  the  vari- 
ous components.  Conven- 
tional wiring  techniques  are 
used  throughout.  Don't  omit 
the  bypass  capacitors,  as  they 
offer  some  degree  of  key 
click  and  contact  sparking 
protection. 
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As  can  be  seen  from  Fig. 
1,  the  keyer  switch  is  wired 
so  that,  by  moving  the  lever 
in  one  direction  or  the  other, 
a  dot  or  dash  closure  is  ob- 
tained. Keying  feel  on  both 
paddle  and  straight  key  is 
easily  adjusted  to  suit  indi- 
vidual taste  by  judicious  spac- 
ing of  the  switch  leaf  contacts 
to  control  travel,  using  a  pair 
of  long-noise  pliers.  In 
making  these  adjustments, 
take  care  to  strike  a  balance 
between  feel,  operating  com- 
fort, and  reliable  contact  clo- 
sure. Also,  if  the  cabinet 
slides  around  on  the  oper- 
ating table  while  pounding 
brass,  epoxy  a  couple  of  small 
lead  fishing  weights  inside  the 
cabinet  or  place  a  piece  of 
double-backed  tape  under 
each  mounting  foot. 

The  photo  shows  that  the 
original  plastic  knobs  have 
been  left  on  the  lever 
switches,  no  real  paddle,  as 
such,  being  installed  at  all.  A 
paddle  can  be  made  from  a 
piece  of  Plexigias™,  Bake- 
lite™,  or  fiberglass  PC  board 
material  and  painted  black. 
File  down  the  original  switch 
knobs,  or  remove  them.  Sur- 
prisingly, I  have  found  that 
the  rather  large  knobs  which 
came  with  the  switches  pro- 
vide a  satisfactory  feel  and  do 
not  cause  excessive  finger 
fatigue  or  glass  arming.  Try 
building  the  unit  without  the 
paddle  extensions,  and  install 
them  only  if  necessary,  cut- 
ting and  filing  them  to  slide 
over  the  original  plastic  knobs 
and  epoxying  them  into 
place. 

As    a     matter    of    conve- 


nience, particularly  for  porta- 
ble and  field  day  use,  a  simple 
audio  clipper/filter  is  installed 
in  the  same  enclosure  to  cut 
high-frequency  response  and 
to  control  the  volume  of  re- 
ceived signals  to  prevent 
blasting,  particularly  in 
weak-signal  CW  work 
where  age  may  be  disabled  (a 
real  ear-saving  device).  The 
clipper  simply  chops  off  the 
audio  above  a  certain  thresh- 
old (determined  by  the  oper- 
ator and  the  diodes  installed), 
reducing  the  potential  for 
blasting  and  at  the  same  time 
clipping  strong  noise  peaks. 
The  filter,  which  consists  sim- 
ply of  a  couple  of  selected 
capacitors,  is  not  intended  to 
substitute  for  good  receiver 
i-f  selectivity,  a  must  for  seri- 
ous CW  work;  it  is  intended 
to  be  used  in  conjunction 
with  a  receiver  that  has  at 
least  a  fair  degree  of  selec- 
tivity of  its  own,  serving 
mainly  to  roll  off  high- 
frequency  audio  response  to 
reduce  annoying  static 
crashes,  adjacent  channel 
splatter,  receiver  audio  hiss, 
and  noise. 

As  far  as  the  filter  shown 
in  Fig.  2  goes,  the  two  silicon 
diodes  are  simply  connected 
back  to  back  across  the  head- 
phone line,  and,  with  a 
threshold  conduction  point 
of  about  .6  volts  or  so,  pre- 
vent the  amplitude  at  the 
headphones  from  rising  fur- 
ther. Signals  below  the 
threshold  of  conduction  are 
not  significantly  affected  by 
the  action  of  the  diodes.  Rl 
and  R2  are  selected  to  en- 
hance the  clipping  action  and 
do    slightly    cut    headphone 
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Fig.  1.  Keying  portion.  A!!  component  values  nominal. 


volume.  However,  most  re- 
ceivers have  adequate  gain  to 
allow  For  the  loss  caused  by 
the  clipper  and  the  roll-off 
filter  capacitors.  Rl  is  not 
critical  but  should  be  around 
47  Ohms,  while  R2  should  be 
several  times  the  headphone 
impedance.  I  used  a  1 00-Ohm 
pot  to  allow  adjustment  of 
the  headphone  level  when  the 
clipping  point  is  reached.  Ad- 
justment of  this  pot,  and  the 
receiver's  regular  audio  gain 
control,  is  best  determined  by 
trial,  and  should  be  a  compro- 
mise between  desired  clipping 
action  and  headphone  volume 
level.  Usually,  it  will  be  found 
that  the  best  clipping  condi- 
tion is  that  which  just  starts 
to  take  hold  on  fairly  strong 
signals,  leaving  the  weak  ones 
and  the  noise  background  un- 
touched. I  have  found  that  it 
is  generally  best  to  run  with 
the  audio  gain  wel!  advanced 
and  to  adjust  clipping  level  by 
riding  the  rf  gain  control. 
Note,  too,  that  the  clipper 
makes  it  a  bit  more  conve- 
nient to  run  with  age  off  and 
to  work  break-in,  since  there 
is  no  thumping  or  gain  recov- 
ery time,  distinct  advantages 
when  trying  to  work  full 
break-in. 

The  desired  filter  charac- 
teristic is  enhanced  by  C4 
(medium/wide  bandpass)  or 
by  paralleling  C4  with  C5  by 
use  of  SW4  in  the  narrow 
position,  i  have  found  that, 
with  the  capacitor  values 
shown  in  Fig.  2,  the  medi- 
um/wide position  works  quite 
nicely  on  SSB  (and  on  CW 
when  interference  isn't  too 
great),  while  the  narrow  posi- 
tion, with  its  roll-off  proba- 
bly less  than  1000  cycles  or 
so,  is  helpful  in  crowded-band 
CW  work.  Although  only  two 
capacitors  are  used  in  my 
circuit,  a  fancier  arrangement 
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might  use  a  single-pole,  five- 
position  switch  to  cut  in  four 
different  values  of  capacitors 
(say,  .1,  .22,  1,  and  2.2  uF), 
with  the  fifth  position  being 
not  connected  and  used  to 
cut  out  the  filter  entirely. 
Larger  values  of  capacitance 
should  not  be  used,  as  the 
filter  will  tend  to  simply 
short  out  the  receiver  audio. 
The  capacitor  values  are  best 
determined  by  trial. 

Assuming  the  filter  is  used 
with  a  receiver  with  decent  i-f 
selectivity  (or  even  one  of  the 
newer  SSB  transceivers 
without  the  optional  CW  fil- 
ter installed),  its  simplicity 
becomes  its  own  advantage  in 
that  excessive  audio  selec- 
tivity can  become  extremely 
monotonous  and  fatiguing 
over  long  periods  of  opera- 
tion. It  is  then  not  practical 
to  vary  the  tone  much  while 
operating,  and  you're  stuck 
with  the  beat-note  tone 
you've  tuned  up  the  filter  for. 
Use  of  the  simple  untuned 
filter  described  has  been 
found  to  be  entirely  adequate 
with  a  Tempo  2020  (which 
has  a  600-cycle  CWfilter)  and 
with  several  receivers  pri- 
marily designed  for  SSB 
work.  In  either  the  wide  or 
narrow  positions,  it  cuts  out  a 
great  deal  of  background 
noise,  improving  sjgnal-to- 
noise  ratio  and  noticeably 
Teducing  operating  fatigue. 
You  get  all  these  features  at  a 
total  construction  cost  of  less 
than  $10  for  the  whole  unit. 

Though  the  designs  incor- 
porated.Jn  the  little  3%"  x 
2-3/16"  x  4"  unit  are  by  no 
means  novel  or  unique,  taken 
together  as  a  package  they 
afford  a  great  deal  of  flexi- 
bility to  portable  operation 
with  various  transceivers,  re- 
ceivers, transmitters,  and 
keyers.  ■ 
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Fig.  2.  Clipper/filter  portion.  All  component  values  nominal. 
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The  Ten  Meter 
AM  Antenna  Special 

—  $5  vertical  also  works 
on  SSB  or  FM 


V<1  .n.  00   ALUMINUM   TUBING 
IPLACE0    INSIDE   PVC   BASE 
INSULATOR) 


S/4  II    13   ?VC  PIP£ 


STAINLESS  STEEL  MACHINE  SCP.  F.WS 
AND  NUTS 

STAINLESS  STEEL  SELF-TAPPING 


PLUMBING    \*EKT=*IPE 
MOU^T.NG  BPACKET 


Fig.  1.  Design  of  the  $5  vertical. 


Alan  Kaul  W6RCL 
9731  Nevada  A  ve. 
Charswonh  CA  91311 

Ten  meters  is  a  funny-,- 
band  — not  funny,  ha- 
ha,  but  funny,  peculiar. 
Sometimes  it  "opens"  to 
what  sounds  like  every- 
where. Sometimes  it  isn't 
"open"  at  all.  And,  occa- 
sionally when  it  is  open,  it 
is  open  only  in  one  direc- 
tion. To  take  advantage  of 
the  band's  peculiarities  of 
propagation,  you  need  an 
antenna  which  will  give 
you  a  low  angle  of  radia- 
tion and  an  omnidirec- 
tional pattern.  If  you  have 
a  beam  sitting  on  top  of  a 
70-foot  tower,  that's  ter- 
rific, because  the  parasitic 
elements  and  the  height 
above  ground  give  you  the 
radiation  pattern  you  want 
and  the  antenna  rotor  pro- 
vides the  360  degrees  of 
versatility. 

But  if  you  don't  have  any 
of  that,  consider  this:  a 
rooftop  ground  plane 
which  is  wind  resistant  and 


can  be  buiit:  from  scratch 
with  new  parts  for  less  than 
$5.  The  vertical  polariza- 
tion gives  you  the  low 
angle  of  radiation  needed 
for  long  skip,  but  it  won't 
cause  cross-polarization 
problems  when  working 
DX  because  the  signal 
tends  to  get  unpolarized 
when  it  bounces  off  the 
F-layer.  The  vertical  polar- 
ity will  also  help  with  local 
QSOs  when  working  from 
your  base  to  someone 
else's  mobile  [most,  if  not 
all,  10  meter  mobile  rigs 
are  used  with  vertical 
antennas).  If  you're  not 
able  to  work  10  meters 
because  of  equipment 
problems,  this  antenna 
might  help  make  up  your 
mind  if  you've  been  think- 
ing about  converting  a  CB 
radio  to  10  {73  has  pub- 
lished several  CB  to  10  con- 
version articles  since  the 
first  one  appeared  in  May, 
1977). 

The  construction  of  this 
antenna  is  simple.  The  only 
tools    you'll    need    are    a 
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hacksaw,  screwdriver,  sol- 
dering iron,  and  wire  cut- 
ters. Installation  is  simple, 
too.  This  antenna  uses  a 
commercially-available 
mounting  bracket  (I'm 
using  a  plumbing  ventpipe 
mount  which  I  bought  for 
my  TV  antenna  at  a  hard- 
ware store  for  less  than  $2, 
but  a  chimney  mount  or 
eave  mount  would  work 
equally  well).  The  antenna 
will  handle  several  hun- 
dred Watts  PEP,  and,  if 
constructed  to  the  proper 
dimensions,  you  can  ex- 
pect a  standing  wave  ratio 
of  less  than  1 .5  to  1  (mine  is 
below  1.5:1,  between  28.5 
and  29.0  MHz).  While  this 
particular  antenna  is 
designed  for  10  meters,  the 
same  basic  pattern  can  be 
used  on  15  meters  using 
the  same  size  diameter 
tubing.  If  you  want  to 
design  a  similar  antenna 
for  20  or  40  meters,  I'd 
recommend  doubling  or 
tripling  the  diameter  of  the 
tubing  for  strength  and 
placing    nylon    guy    ropes 


near  the  top  of  the  com- 
pleted antenna  for  stabili- 
ty. 

Everything  you  need  for 
10  meters  is  shown  in  the 
parts  list. 

Construction  is  straight- 
forward. The  aluminum 
radiator  slips  inside  the 
PVC  tubing  and  is  held  in 
place  with  the  two 
stainless  steel  screws.  The 
self-tapping  screw  goes 
through  the  PVC  insulator 
into  the  aluminum  near  its 
bottom  end,  and  the  coax 
center  conductor  attaches 
to  the  self-tapping  screw. 
The  radials  are  soldered 
together  at  one  end  and  af- 
fixed to  the  PVC  base  tub- 
ing with  the  hose  clamp. 
The  coax  ground  braid  is 
soldered  to  one  of  the 
radials.  If  you  want  to  get 
the  antenna  aluminum  tub- 
ing more  than  a  foot  or  two 
above  the  roof,  the  radials 
should  be  tied  down  firmly 
as  guys.  If  you  want  to  put 
the  antenna  even  higher  — 
8  to  10  feet  above  the 
roof— I'd  recommend  you 


invest  in  an  inexpensive 
television  antenna  mast  of 
the  same  inside  diameter 
as  the  outside  diameter  of 
the  PVC.  Slide  the  PVC  in- 
side the  mast  and  fasten  it 
using  two  more  stainless 
steel  screws. 

The  angle  at  which  the 
radials  meet  the  base  in- 
sulator will  have  an  effect 
on  swr.  If  the  radials  drop 
vert  ica  I  ly  from  the 
radiator,  the  antenna 
essentially  would  be  a  ver- 
tical dipole  and  a  good 
match  would  be  obtained 
with  72-Ohm  coax.  An 
angle  of  40  to  50  degrees 


should  be  a  good  match  for 
52-Ohm  coax.  As  the  angle 
approaches  90  degrees,  the 
impedance  of  the  antenna 
decreases  and  the  mis- 
match is  reflected  in  an  in- 
creasing swr. 

That's  all  there  is  to  it. 
The  rest  is  in  Fig.  1 .  Oh,  yes, 
one  more  thing  — the  last 
time  I  wrote  an  article  for 
73,  I  received  35  inquiries 
by  mail  requesting  more  in- 
formation. I'll  be  happy  to 
answer  all  letters,  but  only 
if  you  send  a  self- 
addressed  stamped  enve- 
lope, 

See  you  on  10.  ■ 
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from  page  8 

up  a  lab  with  the  latest  in 
microcomputers  up  and  run- 
ning so  submitted  programs 
could  be  tested  for  accuracy 
and  interest.  Next,  I  encour- 
aged programmers  to  get 
cracking.  The  first  of  these  pro- 
grams to  be  published  were 
introduced  at  the  National 
Computer  Conference  in  early 
June  and  the  response  was 
immediate— just  what  every- 
one needs. 

Our  facilities  for  duplication 
are  limited.  We  have  about  50 
top-notch  cassette  recorders 
set  up  in  parallel  for  copying. 
We've  been  using  these  for  our 
code  and  Novice  theory  cas- 
settes. With  these,  we  can 
crank  out  perhaps  500  per  day, 
if  everything  runs  smoothly. 
That's  pitiful  when  we  look  at 
the  demand  for  program  cas- 
settes. 

We're  gearing  up  to  turn  out 
four  new  programs  a  day . . . 
that's  20  per  week.  With  about 
1,000  computer  stores  already 
up  and  running  and  another 
thousand  being  planned  for  the 
near  future,  we  would  need  to 
turn  out  a  bunch  of  cassettes 
just  to  keep  new  programs  go- 
ing to  the  stores.  Say  we 
shipped  them  ten  of  each  new 
program  ...  that  means  we 
would  be  shipping  40,000 
cassettes  per  day.  not  in- 
cluding any  repeat  orders.  Ob- 
viously this  means  high  speed 
duplicators,  a  rather  large  new 


plant,  another  computer  to 
keep  track  of  the  business, 
packing  and  shipping  machin- 
ery, a  bigger  computer  lab, 
more  editors  to  check  out  pro- 
grams and  prepare  master 
tapes,  etc. 

There  are  more  millions  to  be 
made  in  microcomputing  in 
making  accessories  for  the 
popular  systems.  I'll  be  sur- 
prised if  there  aren't  more 
millionaires  in  the  next  few 
years  than  ever  before  in  the 
history  of  the  country.  In- 
terested parties  can  contact 
me  for  my  consulting  fees. 
Ahem. 

In  view  of  my  grandiose  soft- 
ware plans,  you  can  perhaps 
understand  why  my  reaction  to 
the  lack  of  a  letter  to  ask  for 
funds  for  an  African  mission 
was  mixed.  I'm  reminded  of  the 
old  joke  about  the  mixed  emo- 
tions of  the  chap  watching  his 
mother-in-law  go  over  a  cliff  in 
his  new  Cadillac. 

After  being  on  the  poor  side 
for  most  of  my  life,  the  prospect 
of  money  is  fun  to  contemplate 
and,  like  the  loss  of  frequen- 
cies, !  don't  actually  believe  it. 
If  it  really  happens,  I'll  try  to 
believe  it.  In  the  meantime, 
whether  I  believe  it  or  not,  we 
have  to  get  going  on  the  new 
plant,  getting  tapes  out,  etc. 
This  means  hiring  a  lot  more 
people — anyone  interested 
with  some  of  the  backgrounds 
we'll  be  needing  in  manage- 
ment, cassettes,  programming, 
financial  planning,  production, 


1 

hmm 

1        V«^j« 

i                1 

< 

packaging  and  shipping,  auto- 
mated machinery,  etc.? 

EUROPE  78 

Sherry  and  I  arrived  in  Lon- 
don in  late  May  to  find  my 
favorite  hotel  full.  We  had  to 
settle  for  rabbit-warren-type  ac- 
commodations. Most  surpris- 
ing of  all  was  the  prices— about 
double  those  at  home  for  most 
things.  Would  you  believe  $4.50 
for  a  simple  roil  and  coffee 
"continental"  breakfast?  After 
two  days  of  this,  plus  a  meeting 
with  a  microcomputer  manu- 
facturer and  a  visit  to  a 
microcomputer  store,  we  went 
to  Paris.  The  prices  were  not 
lower. 

The  main  event  in  Paris  was 
Micro-Expo,  a  microcomputer 
show.  It  was  mobbed  and  we 
sold  a  bunch  of  subscriptions 
to  Kilobaud.  One  of  the  high 
points  of  this  show  for  me  was 
my  talk  to  the  assembled 
multitudes  . .  .  the  room  was 
packed,  with  the  audience  spill- 
ing over  into  the  aisles,  on  the 
stage,  and  backed  up  out  in  the 
halls.  There's  enough  show- 
man in  me  to  enjoy  an  enthu- 
siastic crowd  liked  that,  and  to 
know  that  word  of  Kilobaud  had 
spread  even  to  Paris  and  the 
continent. 

I  spoke  on  the  micro- 
computer $300  million  fraud, 
the  selling  of  microcomputers, 
without  the  programs  to  back 
them  up.  I  emphasized  the  need 
for  the  developing  of  software 
for  microcomputers  along  with 
the  hardware,  if  we  are  not  to 
suffer  a  devastating  disillusion- 
ment by  the  general  public.  1 
offered  some  proposed  solu- 
tions to  the  dilemma.  The 
response  was  very  good. 

From  Paris,  after  checking 
out  the  Louvre  carefully  and  try- 
ing some  meals  in  Moroccan, 
Greek,  and  Vietnamese  res-' 
taurants,  we  went  on  to  Zurich, 
switching  from  French  food  to 


fondues.  We  rented  a  car  and 
drove  through  Berne  to  Geneva 
and  talked  almost  a  full  day 
with  the  amateurs  on  the  per- 
manent staff  there,  and  with 
the  chaps  at  4U1ITU.  The  ham 
station  there  has  seen  better 
days  and  possibly  is  reflecting 
the  low  morale  of  the  hams  who 
see  the  coming  ITU  meeting  as 
no  reason  for  joy. 

In  addition  to  a  vintage 
Yaesu  FT-101  station,  there 
was  a  wonderful  old  Collins  rig. 
They  also  had  one  of  the  ARRL 
low-powered  CW  stations 
which  have  been  developed  for 
use  in  third  world  countries. 
This  is  on  display  for  any 
representatives  from  these 
countries  who  might  visit  the 
ITU. 

The  truly  unfortunate  aspect 
of  this  rig  is  that  the  whole  con- 
cept involved  is  abhorrent  to 
most  of  the  emerging  nations. 
The  ARRL  meant  well  when  it 
developed  and  backed  this 
idea,  trying  to  make  it  possible 
for  a  real  low-cost  personal 
ham  rig  to  be  made  available 
for  hams  with  next  to  zero 
budgets.  The  idea  is  fine,  as 
long  as  you  have  never  visited 
these  countries  and  are  ig- 
norant of  their  situations. 

The  fact  is  that  there  are  few 
of  the  emerging  nations  where 
the  rulers  are  interested  in 
citizens  having  personal  com- 
munications. Most  of  these 
countries  are  shaky  and  the 
rulers  are  qu-Lte,  interested  in 
staying  in  power.  They  know 
that  if  individuals  are  able  to 
develop  communications,  the 
same  thing  could  happen  to 
them  that  the  British  set  up 
when  they  permitted  all  those 
ZC6  hams  to  operate  . . .  and 
they  quickly  became  the  com- 
munications network  which 
helped  Israel  to  get  started.  It  is 
doubtful  if  Israel  would  have 
made  it  without  the  hams. 

Remember  that    King    Hus- 


W2NSD/1's  address  at  the  Paris  micro  show  was  made  to  a 
packed  house. 


At  the  Paris  Exposition  of  Microcomputing,  Monika  and  Reinhard 
Nedela,  the  European  Kilobaud  representatives,  did  a  brisk 
business  at  the  KB  booth. 
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sein  set  up  ham  communica- 
tions even  though  his  country 
was  involved  in  a  civil  war.  This 
never  would  have  been  permit- 
ted on  an  individual  basis  . . . 
too  much  chance  for  enemies 
to  use  the  radios  for  fighting 
against  the  government.  But 
the  setting  up  of  club  stations 
for  the  youths  gave  enough 
control  of  the  situation  so  there 
was  no  worry.  The  same  holds 
true  for  most  small  nations- 
club  stations  are  okay,  per- 
sonal communications,  no 
way.  Put  it  this  way  . . .  how 
many  personal  stations  have 
you  contacted  in  Russia?  The 
chances  are  that,  with  very  few 
exceptions,  you've  worked  only 
club  stations. 

After  talking  with  the  hams 
at  the  ITU  and  making  an  hour 
tape  of  some  of  the  more  impor- 
tant aspects  of  the  interviews 
to  be  played  to  ARMA  at  Atlan- 
ta, we  drove  off  to  Luzern,  one 
of  the  most  beautiful  of  Swiss 
cities.  The  next  day  we  drove  on 
to  Liechtenstein  for  lunch,  a 
quickdrive  through  Austriaand 
Germany  to  make  it  four  coun- 
tries in  one  day,  then  back  to 
Zurich. 

The  next  day  we  flew  back  to 
the  U.S.  and,  after  one  day  at 
home,  grabbed  our  suitcases 
and  were  off  to  Atlanta  for  the 
ARMA  meeting  and  the  Atlanta 
Hamfest-Computerfest. 

I've  covered  the  ARMA 
meeting  pretty  well.  The 
hamfest  was  excellent,  as 
usual.  I  had  a  good  audience 
for  my  talks  on  computer  soft- 
ware and  the  state  of  microcom- 
puters today,  and  for  my  talk  on 
WARC  and  the  African  situa- 
tion. I  would  appreciate  getting 
a  tape  of  the  ARRL  forum  on 
Sunday,  for  I  understand  that, 
while  most  of  the  meeting  was 
devoted  to  a  critique  of  QST 
covers,  just  at  the  end  Eaton 
got  up  and  said  that  the  manu- 
facturers were  going  to  send  a 
trade  mission  to  Africa  to  try 
and  develop  a  market  for  ham 
gearthere.  I  thinkthe  innuendo 
was  that  this  would  then  stop 
the  Africans  from  building 
equipment  just  as  the  industry 
has  stopped  building  here.  This 
is  an  old  anti-manufacturer  line 
from  the  ARRL  and  is  a  crock. 
Hams  are  building  more  than 
ever  before  in  history;  you  have 
but  to  look  at  the  dozens  of 
pages  of  parts  ads  in  73  to 
know  what  the  real  story  is,  and 
then  compare  that  with  the 
parts  advertising  from  any 
period  in  the  past. 

It  sure  looks  to  me  as  if  QST 
is  afraid  to  let  the  manufac- 
turers get  together  and  form  an 
organization  and  will  do  what 
they  can  to  torpedo  the  effort. 
The  manufacturers  made  QST 
eat  crow  on  their  demand  that 
ham  gear  only  be  sold  to  hams, 
and  more  crow  is  on  the  menu 
after  the  recent  QST  proclama- 


tion that  manufacturers  would 
have  to  submit  equipment  for 
QST  evaluation  for  purity  of 
signals  before  ads  can  be  run  in 
QST.  If  QST  would  ask,  the  in- 
dustry would  probably  bend 
over  backwards,  but  no  one 
likes  to  be  commanded. 

From  Atlanta,  we  headed  for 
Anaheim  and  the  National 
Computer  Conference  (NCC). 
Some  40,000  people  gathered 
to  see  the  latest  in  computers 
and  systems,  with  a  separate 
exhibit  area  for  microcom- 
puters. Our  booth  was  there,  in 
the  Disneyland  Hotel.  We  were 
there  four  days  and  never  had 
one  hour  to  spare  to  go  next 
door  and  see  Disneyland! 

The  main  exhibit  for  us  was 
our  new  software  packages. 
We're  getting  geared  up  to  turn 
out  about  four  new  computer 
programs  a  day.  These  are  writ- 
ten by  Kilobaud  readers  and  we 
are  just  publishing  them  and 
putting  them  on  cassettes  for 
users.  The  response  to  our  soft- 
ware was  fantastic;  every 
manufacturer  was  enthusiastic 
and  my  talk  at  NCC  on  the  sub- 
ject was  well  received. 

While  in  town,  I  had  dinner 
with  Pete  Hoover  K6ZH  and 
discussed  the  WARC  situation 
with  him.  Though  the  ARRL  has 
been  trying  to  cover  it  up,  many 
influential  hams  have  been 
pressuring  it  to  do  something 
about  the  African  bloc  situa- 
tion. The  heads  of  the  ARRL 
Foundation  tried  to  organize  a 
fund  drive  to  help  with  this,  but 
Baldwin  cut  it  off  and  the 
officers  of  the  Foundation  re- 
signed in  protest,  including 
Pete.  Pete  is  the  son  of  Herbert 
Hoover,  Jr..  past  president  of 
the  ARRL,  by  the  way. 

One  of  the  large  publishing 
firms  also  took  us  to  dinner, 
wanting  to  buy  out  the  maga- 
zines. That's  ego-gratifying  to 
hear,  even  though  I  can't  think 
of  any  reason  to  sell.  With  our 
computer  software  plans  about 
to  dwarf  the  magazines  in 
sales,  this  is  not  a  good  time  to 
think  about  selling,  even  if  I 
was  of  that  mind.  I  enjoy  pub- 
lishing too  much  to  change. 

From  Anaheim,  we  made  a 
quick  trip  to  San  Francisco  to 
visit  Lomac  and  talk  with  John 
Peers,  a  most  enthusiastic  and 
intelligent  chap.  We  sat  down 
and  found  his  Adam  computer 
a  delight  to  program,  so  much 
easier  than  anything  else  we've 
tried — a  dream.  From  there  we 
checked  out  some  high  speed 
cassette  duplicating  equipment 
—should  cost  about  5200,000 
for  what  we  need — and  then  off 
to  dinner  with  Bill  Godbout, 
George  Morrow,  and  Bob 
Mullen.  What  a  fantastic  trio! 

When  Godbout  throws  a  din- 
ner for  friends,  he  does  it  first 
class  . . .  complete  with  a  flight 
in  his  plane  for  a  half  hour  or  so, 
then  a  fong  taxi  ride  to  Mark 
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The  BirmingHamfest  was  indoors  this  year  in  mid-May  and 
brought  a  nice  turnout.  About  half  of  the  displays  were  in  the  flea 
market  area,  seen  here. 


West  for  dinner.  All  three  of 
them  are  so  fuli  of  ideas  that 
even  a  few  minutes  with  them 
is  exhilirating.  One  of  the 
delights  of  both  the  ham  and 
computer  business  is  that  talk- 
ing business  is  fun.  We  talked 
over  new  product  ideas,  adver- 
tising approaches,  possible 
ways  for  the  market  to  go,  the 


impact  of  various  new  systems, 
and  before  we  knew  it,  the 
restaurant  was  closing  and  we 
had  to  come  back  to  the  real 
world. 

The  next  morning,  Sherry  and 
I  headed  for  Los  Angeles,  then 
on  to  Atlanta  for  a  short  ap- 
pointment there,  staying  for  the 
first  time  at  the  Omni.  You  can 


Though  a  good  part  of  the  trade  exhibit  area  was  occupied  with 
ham  stores,  there  were  a  few  manufacturers  such  as  Ten-Tec, 
Kenwood,  etc.,  seen  here. 
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bet  I'll  be  getting  to  the  Atlanta 
Omni  as  often  as  I  can.  It's  no 
wonder  that  Underground 
Atlanta  has  been  hurting.  They 
have  the  same  type  of  enter- 
tainment in  the  Omni,  but 
without  the  junk.  We're  both 
Frogurt  fans  and,  sure  enough, 
the  Omni  had  a  Frogurt  stand 
. . .  and  several  restaurants  . . . 
and  a  fudge  store  (why  does 
one  pound  of  fudge  help  me  put 
on  five  pounds  of  weight?) .  . . 
love  their  orange  fudge  ...  a 
McDonald's  (I  like  their  break- 
fasts) . . .  etc. 

The  next  morning  we  were  off 
again  to  Puerto  Rico.  We  only 
had  a  couple  hours  between 
planes,  so  we  caught  a  taxi  to 
town  and  went  to  El  Morro,  the 
fort  commanding  the  entrance 
to  the  harbor.  Then  we  flew 
down  to  Martinique  for  three 
days  of  rest  and  recuperation. 
Again  we  were  on  an  Eastern 
special  fare  tour  which  costs 
less  than  the  round  trip  to 
California.  The  islands  are 
packed  all  summer  as  a  result 
of  this  new  Eastern  fare  . . . 
what  a  great  idea  that  turned 
out  to  be  . . .  and  the  Eastern 
planes  are  packed,  too. 

Martinique  is  beautiful,  but 
there  must  be  a  rule  against  the 
natives  smiling.  Everywhere  we 
went,  the  natives  were  dour.  In 
the  restaurants,  they  did  their 
job  but  cast  gloom  everywhere 
they  went.  The  prices  in  Mar- 
tinique, like  St.  Martin  and 
Paris,  were  horrendous.  Four 
dollars  for  a  breakfast  with  two 
cups  of  coffee  and  a  couple 
rolls,  a  pat  of  butter,  and  a  dab 
of  jam.  It  sure  makes 
McDonald's  look  good.  At  least 
in  Paris,  you  could  go  to 
McDonald's  . .  .  two  of  them  on 
the  Champs-Elysees. 

As  usual,  I  had  ordered  a 
Budget  rental  car  to  be  waiting 
for  me.  I  had  a  bit  of  a  hassle 
getting  the  car,  and  then  when  I 
started  to  drive  off,  I  found  it 
was  almost  out  of  gas!  Ugh.  We 
had  about  two  francs  of  French 
money,  so  I  had  to  pay  for  gas 
with  American  money,  it  being 
Sunday  night  and  there  being 
no  banks  open.  The  gas  station 
ripped  me  off  for  half  the 
regular  exchange  rate,  bless 
'em. 

The  hotel  was  about  20  miles 
from  the  airport  and  the  route 
signs  were  minimal,  so  I  drove 
through  the  blackest  night  I've 
seen  in  a  long  time,  nursing  a 
very  crummy  Fiat  car  along. 
The  light  switch  panel  was 
hanging  out  of  the  dashboard 
by  its  wires,  and  the  rest  of  the 
car  was  not  in  much  better 
shape.  Just  as  we  got  to  one  of 
the  darkest  places,  a  tire  let 
loose.  I  was  still  dressed  in  nice 
clothes,  the  temperature  was 
around  85°,  and  I  had  not  the 
slightest  idea  where  to  find  the 
spare  tire,  the  jack,  or  the  tools. 

Luckily,    I    had   a  flashlight 


with  me.  Am  I  glad  !  carry  that! 
It's  part  of  my  kit . . .  camera, 
spare  lens,  film,  cassette 
recorder,  battery,  and  a  couple 
games  to  play  on  planes,  such 
as  Boggle  and  Cribbage.  Also 
the  flashlight.  I  found  the  tool 
kit,  but  the  jack  was  a  bit  more 
difficult  to  locate  .  . .  finally 
found  it  up  under  the  front 
hood,  along  with  the  spare  tire. 
The  spare  looked  as  if  it  would 
give  out  shortly,  too. 

Much  to  my  amazement,  a 
native  stopped  his  car  and  of- 
fered to  help.  I  was  organized 
by  this  time,  but  he  did  help  out 
and  gave  confidence.  We  got 
the  tire  changed  in  short  order 
and  I  continued  on  to  the  hotel. 

The  next  morning,  I  dis- 
covered a  Budget  office  right 
across  from  the  hotel,  so  I  went 
on  over  and  asked  them  to  fix 
the  tire.  No,  I'd  have  to  take  the 
car  back  to  the  airport  where  I 
rented  it.  I  looked  at  the  spare, 
which  never  would  have  made  it 
that  far,  and  got  up  a  head  of 
steam.  I  got  out  my  camera  and 
took  a  picture  of  the  spare  tire, 
the  car,  and  then  tried  to  take  a 
picture  of  the  gal  who  was  giv- 
ing me  the  hard  time.  This 
changed  things.  She  wanted  to 
know  what  the  pictures  were 
for  and  I  announced  that  I  was  a 
journalist  and  knew  when  I  had 
the  makings  of  a  story.  She 
quickly  pointed  to  another 
nearby  car  and  said  I  could  ex- 
change my  jalopy  for  that  one, 
even  though  it  should  rent  for 
more.  It  was  a  slightly  better 
Fiat,  so  I  said  okay.  I  hate  hav- 
ing to  rattle  my  magazine  at 
people,  but  dammit,  I  sure  don't 
like  being  victimized. 

Something  similar  happened 
the  next  day.  Eastern  had 
included  a  prepaid  tour  of 
Martinique  in  our  fare.  I 
checked  with  the  hotel  and 
asked  about  it.  They  pointed 
across  the  street  to  a  tour  of- 
fice. I  went  there  and  asked 
about  the  tour,  showing  them 
my  coupons.  They  set  it  up  for 
the  next  morning. 

Sherry  and  I  arrived  for  the 
tour  on  time,  got  into  the  taxi 
provided,  and  we  set  off.  The 
driver  went  about  a  quarter  mile 
and  stopped,  asking  what  we 
wanted  to  see.  I  said  we  were 
supposed  to  get  a  tour  of  Mar- 
tinique and  he  said,  oh  no,  that 
those  tours  left  only  from  the 
capital,  Fort  de  France,  and 
that  we  should  have  taken  the 
ferry  across  the  bay  and  met 
him  there.  Oh,  he  could  drive  us 
up  to  Fort  de  France,  but  that 
would  be  $14  extra.  Beginning 
to  suspect  foul  play,  I  asked  to 
be  returned  to  the  tour  office. 

At  the  office,  I  went  back  over 
the  scenario  and  asked  why  I 
had  suddenly  been  presented 
with  a  bill  for  $14  for  a  tour 
which  was  supposedly  prepaid. 
They  suddenly  had  trouble 
speaking   English  . . .  perhaps 


something  could  be  arranged 
for  tomorrow  from  Fort  de 
France,  they  suggested?  I  said 
no,  we're  going  to  Dallas  tomor- 
row. I  said  that  this  had  all  the 
appearance  of  taking  advan- 
tage of  tourists  and,  as  a  jour- 
nalist, I  found  this  most 
fascinating.  They  then  decided 
that  the  taxi  would  take  us  on 
the  tour  of  the  island  without 
our  paying  the  $14.  I'd  lost  a  lot 
of  interest  in  the  deal,  but  even- 
tually they  wheedled  me  into 
going.  I'm  glad  I  did,  for  it  was  a 
fantastic  drive,  even  though  the 
driver  sulked  the  whole  time. 

If  you  have  a  chance  to  get  to 
Martinique,  I  would  recom- 
mend that  you  be  sure  to  take 
this  drive  up  through  the  rain 
forest  and  back  down  the 
coast,  stopping  off  at  St.  Pierre, 
which  used  to  be  the  capital  of 
the  island.  We  did  see  one  inter- 
esting thing  during  the  trip  in 
addition  to  the  fantastic  beau- 
ty, and  that  was  an  old  jalopy 
stopped  at  a  bend  in  the  road 
where  a  pipe  came  out  of  the 
side  of  a  hill.  Two  people  were 
there  filling  some  plastic  bot- 
tles with  water.  We  could  see 
the  blue  and  orange  labels  on 
the  bottles  and  I  said  I'd  bet 
that  they  were  going  to  sell  the 
water. 

That  evening,  back  at  the 
hotel,  Sherry  ordered  her  usual 
Perrier  water ...  all  out,  but  we 
have  some  good  local  mineral 
water.  They  brought  out  one  of 
the  same  bottles  we'd  seen  be- 
ing filled.  It  tasted  exactly  like 
water.  Quite  a  business  at  $1  a 
bottle. 

There  were  three  restaurants 
right  next  to  our  hotel,  the"  Del 
La  Marina,  one  Chinese  and 
two  French.  On  the  mineral 
water  episode  evening,  we 
picked  the  Brasserie  Res- 
taurant and  presented  .our- 
selves for  dinner.  The  woman 
seating  people  ignored  us  for  a 
while  and  then  pointed  across 
the  room  at  an  empty  table  and 
went  on  about  other  business. 
After  fifteen  minutes,  a 
waitress  stopped  and  asked 
what  we  wanted  to  drink.  This 
resulted  in  the  Martinique 
water  bottle.  A  half  hour  later, 
we  still  had  had  no  further  at- 
tention, not  even  any  bread.  We 
gave  up  and  left,  going  next 
door  to  another  restaurant 
where  we  were  served  prompt- 
ly, if  unsmilingly.  What  a  bunch 
of  unhappy  people! 

The  hotel  room  was  spartan, 
but  comfortable,  and  had  a 
kitchenette,  complete  with 
refrigerator.  And  right  next 
door  was  a  small  grocery  store, 
so  we  enjoyed  bananas, 
coconuts,  ripe  pineapples, 
cheese,  and  lots  of  Perrier 
water. 

Since  we  only  had  a  three- 
day  visit  sandwiched  In  be- 
tween shows,  I  didn't  take  a  rig 
along.  Licenses  are  not  diffi- 


cult to  get  there  and  I  think  the 
next  trip  will  see  a  rig  under  one 
arm. 

DALLAS 

Eastern  picked  us  up  on 
schedule,  stopped  by  St.  Martin 
for  a  few  more  passengers,  and 
then  took  us  to  San  Juan  for  a 
plane  change.  We  had  to  go 
through  a  customs  inspection 
here  and  that  was  frustrating. 
We  had  two  hours  between 
planes  and  we  spent  one  solid 
hour  on  line  at  customs, 
watching  a  woman  go  through 
every  square  inch  of  every 
piece  of  luggage  of  every  per- 
son on  the  line.  It  seemed  to 
take  forever. 

Since  we  had  bought  abso- 
lutely nothing,  not  even  a 
postcard,  she  was  a  little 
speedier  in  going  through  our 
six  pieces  of  luggage.  Martin- 
ique prices  are  not  much  dif- 
ferent from  Paris  prices,  an 
effective  economy  measure  for 
us.  I  needed  shoes  badly,  but  at 
$75  a  pair  for  $25  shoes? 
Phooey. 

The  Eastern  route  from  San 
Juan  to  Dallas  went  to  Miami. 
Atlanta,  and  then  Dallas. 
Naturally,  the  plane  broke  in 
Miami  and  our  flight  would  be 
delayed  an  hour.  We  had  a  one- 
hour  wait  at  Atlanta  scheduled, 
so  this  meant  we  would  lose 
that  connection.  A  little  look  at 
the  flight  schedule  showed  a 
plane  leaving  later  going  direct 
to  Dallas  from-iyliami,  arriving  a 
few  minutes  after  our  originally 
scheduled  flight.  We  changed 
.  . .  and  hoped  for  the  best  on 
the  luggage. 

The  best  was  not  to  be. 

An  hour  after  we  arrived  in 
Dallas,  a  plane  came  in  bring- 
ing two  of  my  three  bags.  The 
third  bag  was  located  a  couple 
days  later,  having  detoured  to 
Chicago  for  some  obscure  rea- 
son. Naturally  this  was  the  bag 
with  my  clothes,  so  I  had  to 
rush  out  and  buy  a  new  suit  to 
use  at  the  show.  I  was  sched- 
uled for  two  performances,  one 
on'icomputer  software  and  the 
other  on  WARC. 

We'd  shipped  a  couple  of 
suitcases  and  four  boxes  of 
stuff  from  Los  Angeles  to 
Dallas,  hoping  to  pass  up  tak- 
ing all  that  to  Martinique.  The 
suitcases  were  waiting  for  us 
(with  subscription  blanks),  but 
no  boxes.  Eventually,  we  did 
find  three  of  the  four  boxes 
. .  .  they'd  been  shipped  to 
Atlanta  . . .  and  got  them  back 
in  time  for  the  show.  Between 
the  boxes  and  the  missing  suit- 
case, we  spent  many  hours  and 
bucks  on  phone  calls. 

RENTAL  CAR  RIPOFF? 

Budget  pulled  a  stunt  on  me 
at  Atlanta  that  bugged  me.  I've 
been  using  'em  for  years  and 

Continued  on  page  162 
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MEMPHIS,  TENNESSEE 


NO  MONKCV  BUSIN€SS! 

(A)  Complete  Service  Facilities 

(B)  Good  Deals  on  most  Brands 

(C)  Shipping  within  24  Hours 

(D)  All  inquiries  handled  by  Active  Hams  with 
over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE 
1-800-238-6168 

IN  TENNESSEE,  CALL  901-452-4276 

MONO  A  Y-^SA  TURDA  Y  8:30-5:30 

FOR  YOUR  SPECIAL 


Write:  3202  Summer  Ave.,  Memphis,  Tennessee  38112 


OPEN  HOUSE  and  TRAI1E  S&OW 

Two  days— Sept.  15  &  16  1978 
Hours:  9  AM  to  4:30  PM 

OPEN  HOUSE  AT  EVANS 
Rt.  3A  Bow  Junction 
TRADE  SHOW  AT  N.H.  HWY  HOTEL 
Eiiit  14  off  1-93—  Shuttle  Bus  Service— 
_  „  Marking  at  Hwy  Hotel 


E33 


•  Concord:  TO  Box  B93JConcord  NH  03301/224-9961 

•  Nashuai  3  Progress  AmrNashtisi  NH  030eifSB2-276i 

•  Portsmouth:  i<W  Coakiey  RdJPQrtsmotithNH  OM01/431-5570 


FREQUENCY  COUNTERS 


BY  POPULAR  DEMAND  —  we  are  continuing  to  offer  with 
ViVf>y      any  purchase  of  $99  or  more  from  ad  or  flyer,   a 
-^Ajtt  Fairchild    Clock    Module    FCS-8 1 0OA    (suggested 
tit>5  retail  pTice  of  $20). 
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look  at  these  Summer  Specials 

COMPLETE  KITS:  CONSISTING  OF  EVERY  ESSENTIAL  PART  NEEDED  TO 
MAKE  YOUR  COUNTER  COMPLETE.  HAL-600A  7  DIGIT  COUNTER  WITH  FRE- 
QUENCY RANGE  OF  ZERO  TO  600  MHz.  FEATURES  TWO  INPUTS;  ONE  FOR 
LOW  FREQUENCY  AND  ONE  FOR  HIGH  FREQUENCY;  AUTOMATIC  ZERO 
SUPPRESSION-  TIME  BASE  IS  1.0  SEC  OR  .1  SEC  GATE  WITH  OPTIONAL  10 
SEC  GATE  AVAILABLE.  ACCURACY  ±.001%,  UTILIZES  10-MHz  CRYSTAL  5 
PPM.  " 

COMPLETE    KIT >*4<7 $1 29 

HAL-300A  7-DIGIT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  300 
MHz.  FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY,  AUTOMATIC  ZERO  SUPPRESSION.  TIME  BASE  IS  1,0  SEC 
OR  .1  SEC  GATE  WITH  OPTIONAL  10  SEC  GATE  AVAILABLE.  ACCURACY 
±.001%,  UTILIZES  10-MHz  CRYSTAL  5  PPM, 

COMPLETE    KIT .Jl&C. S1 09 

HAL-50A  8-DIGIT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  50 
MHz  OR  BETTER.  AUTOMATIC  DECIMAL  POINT,  ZERO  SUPPRESSION  UPON 
DEMAND.  FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY  INPUT,  AND 
ONE  ON  PANEL  FOR  USE  WITH  ANY  INTERNALLY  MOUNTED  HALTRONIX 
PRE-SCALER  FOR  WHICH  PROVISIONS  HAVE  ALREADY  BEEN  MADE.  1,0 
SEC  AND  .1  SEC  TIME  GATES,  ACCURACY  ±.001%.  UTILIZES  10-MHz 
CRYSTAL  5  PPM.  ' 

COMPLETE    KIT .J&fr. $109 

ATTENTION  RADIO  CLUBS  For  club  or  group  projects,  request  FREE  infor- 
mation about  our  DISCOUNTS  on  any  of  the  HALTRONIX  kits.  Discounts  range 
from  10-25%,  depending  upon  the  quantity  needed. 

We  are  experienced  in  supplying  kits  in  volume  quantities  to  schools, 
laboratories,  clubs,  and  common-interest  groups.  Nobody  beats  HAL-TRONIX 
quality  and  price.  Just  try  us  and  see  for  yoursell. 

^kr  FROM 

liClrV      HALTRONIX 

DELUXE  12-BUTTON  TOUCHTONE  ENCODER  KIT  utilizing  the  new  ICM  7206 
chip.  Provides  both  VISUAL  AND  AUDIO  indications!  Comes  with  its  own  two- 
tone  anodized  aluminum  cabinet.  Measures  only  2  3/4  x  3  3/4".  Complete  with 
Touch-Tone  pad,  board,  crystal,  chip  and  all  necessary  components  to  finish 
the  kit. 

PRICED  AT .j  Jj29.9S 

For  those  who  wish  to  mount  the  encoder  in  a  hand-held  unit,  the  PC  board 
measures  only  9/16"  x  1  3/4".  This  partial  kit  with  PC  board,  crystal,  chip  and 
components.                                         -    *~  - 
PRICED  AT $1 4.95 

PRE-SCALER  KITS 

HAL  300  PRE $  1 9.95 

(Pre-drilled  G10  board  and  all  components) 

HAL  300  A/PRE SZ9.95 

(Same  as  above  with  preamp) 
HAL  600  PRE $34.95 

(Pre  drilled  G10  board  and  all  components) 
HAL  600  A/PRE $39.95 

(Same  as  above  but  with  preamp) 


SPECIAL  OFFER— While  they  last 

FND-70  Common  cathode  readouts  direct  replacement  for 
the  FND-359  same  pin-out. 

10  units  (.40$)—      10/     4.00 

100  units  (.35$)—   100/  35.00 

500  units  (.30$)—  500/150.00 

1000  units  (.25$)— 1000/250.00 


HAROLD  C.   MOWLAM  D 
W8ZXH 


Hal-Tronix  H24 

P.O.  BOX  1101 

SOUTHGATE,  MICH.  48195 

PHONE  (313)  285-1782 


SHIPPING  INFORMATION* 

ORDERS  OVER  $15.00  WILL  BE  SHIPPED  POSTPAID  EXCEPT  ON  ITEMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED.  ON  ORDERS  LESS  THAN 
$15.00  PLEASE  INCLUDE  ADDITIONAL  $1.00  FOR  HANDLING  AND  MAILING 
CHARGES.  SEND  SASE  FOR  FREE  FLYER. 
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Buddy, 
Ya  Got  A  Match? 


—  build  one  L  of  a  matcher 


William  Vissers  K4KI 
1245  S.  Orlando  Ave. 
Cocoa  Beach  FL   32931 


Although  the  L-network 
is  theoretically  capable 
of  matching  any  two  imped- 
ances, many  amateurs  have 
encountered  problems  in  its 
use.  The  difficulties  are  often 
twofold.  The  first  is  a  failure 
to  fully  appreciate  exactly 
how  the  network  wants  to 
work  for  various  load  condi- 
tions. And,  secondly,  the  size 
of  the  variable  capacitor  re- 
quired often  reaches  values 
that  are  generally  unobtain- 
able. However,  both  of  these 
problems  are  very  easily  over- 
come. The  first  can  be  sur- 
mounted by  a  fundamental 
review  of  matching  principies. 
And  the  second  obstacle  can 
be  readily  overcome  by  a 
simple  design  change  that 
allows  a  small  variable  capaci- 
tor to  be  used  where  formerly 
a  large  one  would  have  been 
required. 

An  experimental  bread- 
board unit  has  been  success- 
fully used  here  at  K4KI.  It 
was  economical  and  simple  to 
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build  and  also  is  easy  to  use. 
The  basic  L-unit,  a  simple 
switching  circuit,  and  a  small 
fixed  inductance  allow  full 
matching  capability  to  be 
readily  realized  on  all  bands 
from   10   through  80  meters. 

Mathematics 

Unfortunately,  I'm  going 
to  have  to  keep  the  mathe- 
matics realiy  simple  because 
of  something  that  happened 
to  me  many  years  ago  at  the 
little  two-room  school  where 
I  started  my  education.  One 
day,  the  teacher  asked  me, 
"Willie,  if  I  take  three  apples 
from  eight  apples,  how  many 
apples  do  I  have?"  Well, 
naturally,  I  told  her  that,  if 
she  took  three  apples,  she'd 
have  three  apples.  The  ex- 
pression on  her  face  somehow 
indicated  that  this  wasn't  the 
answer  she  expected.  So  she 
started  to  explain  that  when 
she  said  she  took  three 
apples,  she  really  didn't  have 
three  apples,  but,  just  as  we 
were  getting  into  it,  the  recess 
bell  rang.  Well,  when  we  got 
back  to  our  math  class  the 
next  day,  our  teacher  must 
have  forgotten  ali  about  it,  as 
she  didn't  ask  me  again,  and 
that's    why    I    never   did    get 


into  higher  math.  But  the 
lack  of  it  has  actually-  been  a 
blessing,  because  it  really 
helps  you  understand  things 
by  keeping  them  simple.  And 
you'll  be  surprised  how 
simple  the  understanding  of 
the  L  matching  unit  really  is. 

The  Basic  L-Unit 

The  easiest  way  to  under- 
stand the  basic  L-unit  will  be 
by  the  calculation  of-  an 
actual  numerical  example, 
combined  with  a  set  of  tables 
that  show  network  values  and 
configurations  for  a  range  of 
loads  representative  of 
various  antenna  impedances. 
I'll  start  by  calculating  net- 
work values  required  to 
match  a  pure  resistive  load  to 
the  transmitter.  And  then 
later,  I'll  make  the  load  a 
combination  of  resistance  and 
reactance.  Finally,  I'll  show 
how,  with  the  addition  of  a 
small  fixed  inductance,  you 
can  reduce  the  size  of  the 
variable  capacitor  required. 

As  almost  all  transmitters 
nowadays  have  a  fifty-Ohm 
output,  I'll  use  that  as  a  basic" 
reference.  For  the  numerical 
example,  let's  say  the  load  is 
thirty  Ohms  of  resistance. 
You    can    say    that  you   are 


matching  the  high  fifty-Ohm 
output  resistance  of  the  trans- 
mitter to  a  low  resistance, 
which  means  you  are  match- 
ing from  high,  to  iow.  This 
concept  is  important,  as  the 
basic  equations  are  given  in 
terms  of  high  and  low.  The 
transmitter,  the  L-network, 
and  the  30-Ohm  load  are 
shown  in  Fig.  1 .  The  network 
is  made  up  of  aseries  and  a 
shunt  arm.  For  matching  a 
resistive  output  to  a  resistive 
load,  one  of  the  arms  has  to 
be  inductive,  while  the  other 
arm  has  to  be  capacitive.  The 
equations  used  for  calculating 
the  reactance  of  the  series 
and  shunt  arms  when  the  load 
is  a  pure  resistance  are  as 
follows: 

X  in  Ohms  of  series  arm  = 

V(iow)(high  -  low) 
X  in  Ohms  of  shunt  arm  = 


(high)  \/(low)/(high  -  low) 
Substituting  in  the  numeri- 
cal values,  we  obtain: 
X  series  =  V(30)(50  -  30) 
=  \/600  =  24.5  Ohms 
X  shunt  = 

(50)  V(30)/{50  -  30) 
=  50  VTT=  61 .2  Ohms. 

As  you  will,  for  purposes 
of  illustration,  want  to  add  or 


Fig.  7. 


subtract  reactances  and  also 
show  whether  a  reactance  is 
inductive  or  capacitive,  you 
can  use  the  standard  notation 
that  inductive  reactance  is  +j 
and  capacitive  reactance  is  -j. 

So  Fig.  1  shows  the  induc- 
tive reactance  as  +j  24.5 
Ohms  and  the  capacitive  reac- 
tance as  -j  61.2  Ohms.  With 
these  values,  you  would  find 
that  the  impedance  looking  in 
at  terminals  A  and  B  is 
exactly    50  Ohms  resistance. 

There  is,  however,  one 
other  thing  to  do,  and  that  is 
to  translate  the  values  of  reac- 
tance into  actual  values  of 
inductance  and  capacitance. 
In  the  two  following  equa- 
tions, the  term  frequency  will 
occur,  so  I  chose  the  value  of 
3.75  MHz,  the  center  of  the 
80  meter  band,  as  the  refer- 
ence for  all  further  work. 
Naturally,  the  values  of 
inductance  and  capacitance 
can  be  calculated  for  any 
frequency  desired. 

1 ,000,000 
CPF   *     (2  7T)fFMHz)(Xc) 
1,000,000 
(2}(3.1416)(3.75)(61.2)_ 

=  693  picofarads 


kiH 


X'l 


(2w){F|viHz) 
24.5 
(2)(3.1416)(3.75) 

=  1.04  microhenries 

At  this  point,  it  would  be 
well  to  ask  why  the  configur- 
ation of  Fig.  1  was  used  in 
the  L-network.  It  can  best  be 
understood  by  looking  at 
Table  1  (b)  and  again  calcu- 
lating the  values  of  Xi  and 
Xc  and  then  finding  the 
actual  values  of  L  and  C.  The 
values  of  shunt  and  series 
reactance  have  the  same 
numerical  values  as  pre- 
viously.     However,     if     you 


calculate  the  values  of  L  and 
C  in  Table  1  (b),  you  find 
them  to  be  Lu|-|  =  2.6  micro- 
henries, and  CpF  =  1732 
picofarads.  The  values  are 
shown  in  Tabie  1  (b),  also.  It 
is  seen  that  the  configuration 
of  Table  1  (a)  is  most  desir- 
able, as  you  require  only  693 
picofarads,  as  compared  to 
1732  picofarads,  as  in  Table 
1  (b).  It  should  be  noted  that 
either  configuration  will  give 
a  50-Ohm  match  to  the  trans- 
mitter. Switch  SW2will  allow 
either  configuration  to  be 
selected  as  desired  in  the  final 
circuit. 

Complex  Impedance  Loads 

Now  that  the  values  of  the 
network  for  a  resistive  load  of 
30  Ohms  have  been  calcu- 
lated, let's  assume  that  the 
load  has  changed  to  the  one 
shown  in  Fig.  2.  Here,  the 
resistance  is  still  30  Ohms, 
but  there  is  also  a  capacitive 
reactance  of  -j  50  Ohms.  If 
you  look  at  Fig.  2,  you  see 
that  the  shunt  capacity  is  still 
693  picofarads.  And  you  also 
see  that  the  +\  24.5  Ohms  is 
still  used.  These  values  just 
mentioned  are  basic  in  match- 
ing to  the  30  Ohms  of  resis- 
tance. But,  if  somehow  you 
could  add  an  additional  reac- 
tance of  +j  50  Ohms  in 
the  series  arm,  it  could  be 
used  to  cancel  out  the  -j  50 
Ohms  in  the  load.  And  you 
see  that  the  total  inductive 
reactance  needed  in  the  series 
arm  is  nothing  more  than  (+j 
24.5)  +  (+j  50),  which  equals 
+j  74.5  Ohms.  This  total 
inductance  calculates  out  to 
be  3.16  microhenries.  As 
these  two  inductances  can  be 
combined  into  one,  the  final 
network  will  be  that  shown  in 
Table  1(d).  So  you  see  that 
the  L-network  can  be  used  to 
match  a  complex  impedance. 

Now  knowing  the  basics  of 
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Table  1.  Fifty  Ohms  to  low-impedance  toads. 


calculating  the  values  of  the 
L-unit,  it  would  be  possible 
to  further  calculate  the  values 
of  the  series  and  shunt  arms 
for  quite  a  variety  of  loads. 
But  let's  not  do  this  for 
several  reasons.  ■  First,  very 
few  amateurs  actually  have  rf 
bridges  that  let  them  know 
their  exact  values  of  resis- 
tance and  reactance  of  their 
antenna.  Secondly,  as  you 
already  understand  the  basics 
of  the  calculations  involved, 
and,  as  a  picture"  is  worth  a 
thousand  math  symbols,  it 
was  believed  that  a  set  of 
tables  showing  values  of  reac- 
tances, capacity,  and  indue-  ■ 
tance  for  a  range  of  loads 
generally  encountered  would 
be  preferable  to  a  lot  of 
additional  math.  And,  lastly, 
by  seeing  the  actual  values  of 
inductance  and  capacity  re- 
quired, it  will  be  easy  to 
understand  why  the  switches 
in  the  final  circuit  are  needed 
to  obtain  the  most  desired 
configuration.  The  calcula- 
tions used  in  making  up  the 
charts  were  based  upon  the 
basic  equations  for  matching 


-;24.5 


into  a  resistive  load  plus 
simple  series-parallel  equa- 
tions when  the  loads  shown 
are  complex  impedances. 

Table  2  shows  that  you 
can  also  match  the  trans- 
mitter into  a  higher  imped- 
ance than  50  Ohms.  But,  in 
that  case,  the  series  arm  of 
the  network  is  on  the  trans- 
mitting side  rather  than  the 
load  side  of  the  circuit.  This 
transformation  is  readily 
made  by  switch  SWI  of  the 
final  circuit. 

Canceling  Capacitive  Reac- 
tance 

*-  If  you  inspect  the  tables, 
you  find  that  the  value  of 
capacitance  needed  using  the 
most  desirable  configurations 
to  match  the  range  of  loads  is 
693  picofarads.  Well,  this  is 
sure  a  good-sized  capacitor, 
and  that  kind  is  about  as 
scarce  as  hen's  teeth  and 
twice  as  expensive.  This  value 
of  capacitance  is  equivalent 
to  a  reactance  of  -j  61 .2 
Ohms,  and  you  need  this 
value  of  reactance  to  obtain  a 
proper    match.    Is    there   any 
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Fig,  2.  The  total  inductance  in  the  series  arm  is  1 .04  uH  +  2. 12 
uH  —  3. 16  uH.  The  total  reactance  in  the  series  arm  is  +j  74.5 
Ohms. 
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Fig.  3.  L-matchjng  unit. 
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other  way  to  obtain  a  reac- 
tance of  -j  61.2  Ohms  with- 
out using  such  a  large  capaci- 
tor? Sure,  and  a  bit  of  math 
no  more  difficult  than  sub- 
traction will  show  you  how 
to  do  it  Well,  actually  a  bit 
of  subtraction  plus  a  small 
fixed  inductance.  And  it's  so 
easy  that,  at  times,  I  feel  a  bit 
guilty  at  fooling  the  L-net- 
work  that  way,  but  it  works 
and  saves  buying  an  expensive 
large  capacitor  where  a  small 
one  will  do  the  job. 

Assume  you  only  have  a 
200-picofarad  variable  avail- 
able to  use  in  the  matching 
unit.  Using  the  equation  for 
reactance,  you  find  that: 

X200PF    = 

r.000,000  _ 

(2)(3.1416)(3.75)(200[ 


=  -j  21  2.2  Ohms. 
Now,  if  you  put  an  induc- 
tive reactance  of  +j  1  51  Ohms 
in  series  with  the  200-pico- 
farad capacitor  with  a  reac- 
tance of  -j  212.2,  you  will 
find  the  net  result  is  -j  61.2 
Ohms,  This  is  the  exact  reac- 
tance needed  for  the  series 
arm  when  a  693  pF  capacitor 
is  required.  The  value  of  fixed 
inductance  is  calculated  as: 

Lfixed  uH  = 
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"(2)(3.1416)(3.75) 

=  6.4  microhenries. 

So  a  little  bit  of  "magical 
math"  shows  that,  by  using  a 
fixed  inductance  in  series 
with  the  200-picofarad  ca- 
pacitor, you  make  the  circuit 


actually  think  that  you  have  a 
693-picofarad  capacitor  in 
the  circuit.  There  is  no  longer 
the  need  to  wistfully  wish  for 
a  large  expensive  variable 
capacitor  when  a  small 
readily  available  one  will  do 
the  trick.  The  basic  matching 
circuit  described  is  shown  in 
Hg.  3. 

The  Final  Circuit 

The  completed  circuit  is 
shown  in  Fig.  4.  As  the 
amount  of  capacity  required 
becomes  less  with  an  increase 
in  frequency,  it  was  found 
that  the  fixed  inductance  was 
not  required  on  the  10,  15, 
and  20  meter  bands  and 
should  be  shorted  out.  As  the 
amount  of  fixed  inductan.ee 
required  is  less  on  40  meters 
than  on  80  meters,  a  tap  is 
used  on  the  coil  to  reduce  the 
inductance.  All  of  these 
necessary  switching  functions 
are  accomplished  with  switch 
SW3,  a  DPST  with  a  capa- 
bility of  being  left  in  the 
center  position  when  the  unit 
is  used  on  80m. 
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Fig.  4.  Low-capacity  L-type  antenna  matching  network.  LI  —  0-12  uH  rotary  inductor;  L2  — 
7  7  turns  #12  enamel,  space-wound  2-5/8-inch  diameter,  J -3/4-inch  long,  tapped  at  the  4th  turn, 
fixed  inductor;  C  -  0-200  pF  variable  capacitor;  SWI,  SW2  ■-  DPDT  toggle  switch;  SW3  - 
DPST  toggle  switch  with  center-open  position;  Jl,  J2—  coaxial  connector,  chassis  type. 


Switch  SW1  reverses  the 
input  and  output  as  required 
to  match  into  a  high  or  low 
impedance.  Switch  SW2 
allows  the  inductive  reactance 
and  capacative  reactance  to 
be  switched  from  series  to 
shunt  to  effect  a  proper 
match,  as  needed. 

Although  the  network  was 
designed  to  provide  maxi- 
mum flexibility,  my  personal 
experience  has  been  that,  in 
many  cases,  the  feedline  can 
be  adjusted  for  a  1 :1  swr  over 
an  entire  band  without  any 
switching  at  all  being  neces- 
sary. However,  this  depends 
upon  the  "characteristics  of 
the  antenna  being  used.  My 
design  uses  a  200-picofarad 
variable  donated  by  K4YS, 
our  president  of  the  Indian 
River  Amateur  Radio  Club, 
who  was  very  much  inter- 
ested in  the  project  But,  if  a 
larger-sized  capacitor  is  avail- 
able, it  can  be  used.  In  that 
case,  you  may  want  to  make 
the  fixed  coil  somewhat 
smaller.  The  0-12  uH  variable 
rotary  inductor  was  picked 
up  at  a  ham  convention. 
Apparently,  it  came  out  of  a 
piece  of  surplus  equipment 
(probably  a  BC375  or  191 
tuning  unit). 

There  is  no  reason  why  a 
tapped  coil  with  a  rotary 
switch  could  not  be  used 
instead  of  the  variable  rotary 
inductor  I  used.  The  rotary 
inductor  does  have  an  advan- 
tage in  that  the  exact  reac- 
tance can  be  cranked  in  as 
desired.  However,  a  properly 
designed  tapped  coil  instead 
will  allow  you  to  get  your  swr 
down  to  a  tow  level,  in  build- 
ing the  unit,  the  general  pre- 
caution of  keeping  leads  short 
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is  to  be  observed.  But  this  is 
not  difficult  to  do.  By  placing 
switch  SW1  between  the 
input  and  output  coax  con- 
nectors, the  leads  can  be  kept 
quite  short.  Proper  placement 
of  the  other  two  switches  will 
keep  the  remaining  leads  to  a 
reasonable  length.  There  were 
no  current  loops  observed 
caused  by  stray  capacity.  A 
bit  of  experimenting  with  the 
size  of  the  fixed  coil  may  be 
desirable  to  insure  the  best 
tuning  for  the  variable 
capacitor  you  use. 


There  are  undoubtedly  a 
number  of  purists  who  will 
throw  up  their  hands  in 
horror  for  whatever  variety  of 
reasons  they  may  conjure  up. 
It  will  be  found  that  because 
the  200-picofarad  capacitor 
actually  thinks  it's  a  693- 
picofarad  one,  that  the  tuning 
may  be  a  bit  sharper,  but  that 
is  no  problem  at  all.  It  can  be 
argued  that  the  rf  voltage 
across  the  200-picofarad 
capacitor  will  be  a  bit  higher 
than  that  of  the  capacitor  in  a 
conventional  network.  This  is 


true,  but  I  have  been  unable 
to  induce  any  kind  of  arcing 
across  the  capacitor  plates,  no 
matter  how  much  I  twiddle 
the  knobs.  It  can  also  be  said 
that,  if  the  Fixed  inductance 
is  large  enough,  it  will  be 
possible  to  develop  a  series 
resonant  circuit  with  the 
fixed  inductance  and  capaci- 
tor. This  is  true,  but  you  just 
don't  make  the  coil  that 
large. 

Although  1  was  able  to 
obtain  the  parts  for  the  unit 
rather  inexpensively,  even   if 


new  components  are  used, 
the  price  will  still  be  quite 
low. 

A  lot  of  the  fun  was  in 
developing  the  method  used 
and  generating  the  tables  in 
which  an  easy  quick  under- 
standing of  how  the  basic 
L-unit  works  can  be  obtained. 
The  knowledge  of  how  the 
L-unit  works  is  a  valuable 
addition  to  any  amateur's 
technical  store  of  informa- 
tion. And  so  a  bit  of  "magical 
math"  proved  to  be  a  lot  of 
fun  and  practical,  too.  ■ 
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In- Band  Diversity  & 
AFSK  Tone  Keyer 

Amateur  Net:  $545.00 


Standard  features  include  CONTINUOUSLY  tuneable  Mark  and  Space  channels  (1000 
Hz  to  3200  Hz),  Dual  Mode  (MARK  or  FSK)  Autostart  and  internal  high  level  neutral 
loop  keyer  (20  to  60  ml).  Both  EIA  and  MIL  FSK  outputs  are  provided  for  direct 
interface  to  microprocessor  and  video  terminal  peripherals. 


MPC-1000CR 

Signal  Regeneration 
Speed  Conversion 

Amateur  Net:  $545.0 


A  front  panel  switch  permits  internal  TSR-200  Signal  Regenerator-Speed  convert- 
er assembly  to  electronically  "gear-shift"  between  60,  67,  75  and  100  WPM.  All 
incoming  and  outgoing  signals  are  regenerated  to  less  than  0.5%  bias  distortion. 
Also  available  with  DIGITAL  Autostart  (TSR-20OD):  Amateur  Net:  $695.00 

MPC-1000R/- 
TSR-500 

Dual  UART  Regeneration, 
Speed  Conversion,  200 
Char.  Memory,  Word  Cor- 
rection &  DIGITAL 
Autostart 

Amateur  Net:  $895.00* 

The  MPC-lOOOR/TSR-500  provides  Preloading  and  Recirculation  of  the  200  character 
FIFO  Memory,  a  keyboard-controlled  Word  Correction  circuit.  Variable  Character 
Rate,  Tee  Dee  Inhibit,  Blank/LTRS  Diddle,  a  Triple  Tone-Pair  AFSK  Tone  Keyer  and  a 
Character  Recognition/Speed  Determination  DIGITAL  (DAS-10O)  Autostart  mode. 

The  MPC-100OR  is  also  available  without  a  TSR  assembly  and  functions  as  a  MPC- 
1000C  with  a  Triple  Tone-Pair  AFSK  Tone  Keyer.  This  "Basic-R"  permits  future  ex- 
pansion with  a  TSR-100,  TSR-20O,  TSR-20OD  or  TSR-50O  by  simply  lifting  the  lid 
and  plugging  in  the  appropriate  TSR  assembly:  Amateur  Net  (Basic-R):  $595.00 

Your  QSL  will  bring  complete  specifications,  or  call:  213-682-3705. 
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SZJ  FREMONT  AVENUE 

(P.  O.    BOX  267) 

SOUTH    PASADENA,  CA.  91030 


FOR  THE   HAM 

A  BELT  BUCKLE 

From  The  COLORADO  GILYER  CO 


APPROX.    S  I  ZE    Ik    X    j'i     I  NCHES 
CAST  iN   SOLID  BRONZE 
ENGRAVED  WITT!  CARE 

This   buckle   can   be   yours    for   only 
$12.50,    plus  Si. 00  for  postage. 

COLORADO   SILVER   CO.,    DEFT.    H 
P.O.BOX   1755,    ASPEN,    CO.    81611 


C63 


DIP  RELAY 

SPST  5  vDC  coil.  Contacts 
10  VA  at  .5A     S1.00  en. 


^5 


8  CONDUCTOR  CORD 

6'!z  feet  long,  extia  flexible  with  sirain  relief 
at  one  end.  \3  QD-     5QC  ea.,  10/$4,00 


COMPUTER  GRADE  LYTICS 

1000  Mfd  50  vDC 

2000  Mfd  50  vDC 

8000  Mfd  25  vDC 

23000  Mfd  IS  vDC 


MOLEX  IC 
SOCKET  PINS 

80C/100     $7.50/1000 


All  merchandise  100%  guaranteed.  PLease 

include  postage  with  your  aider. 

Write  for  FREE  Catalogue.  CHICAGOLAND- 

Our  Store  Open  Daily  at  10:00  A.M. 


R.W.  ELECTRONICS,  INC. 

3203  North  Western  Avenue 
Chicago,  Illinois  60618 

312-248-2480 
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When  you  think  of  § 
KENWOOD  . . .  Call      - 

1-800-633-3410 


— nn 01 — 

KENWOOD  TS-700SP 
all  mode  2m  transceiver 

Includes  SSB,  CW,  FM,  AM, 
Semi-break-in     CW.    Features: 

•  Sidetone  monitor  •  Digital 
frequency  readout  •  Receiver 
preamp  and  ±  600 KHz  repeater 
offset  operation  wittiin  all  2m 
repeater  subbands  including  the 
new  144.5-145.5  MHz  subband 

•  10  watts  RF  output  complete 
with  AC  &  DC  power  supply. 

729.00  list.  Call  for  quote. 


■s*  raHroL  *> 


KENWOOD 
R-599D  receiver 

The  most  complete  receiver  ever 
offered.  It  is  entirely  solid-state, 
reliable  and  compact.  •  Full 
coverage:  10  thru  160  meters, 
plus  WWV  and  CB  bands  • 
Highly  stable  VFO  and  oscillator 
for  5  fixed  channels  •  Crystal 
filters  are  built  in  •  Noise 
blanker  •  Squelch  circuit,  and 
more. 

499.00  list.  Call  for  quote. 


KENWOOD 
T-599D  transmitter 

T-599D  is  solid-state,  except  for 
driver  and  final  stages  •  Fre- 
quency range  is  3.5  to  29.7  MH2 
•  Modes:  CW,  LSB,  USB,  AM 
and  FM  •  Input  power  —  SSB: 
200  watts  PEP,  CW:  160  watts. 
AM:  80  watts  •  Highly  stable 
VFO  •  8-pole  crystal  .filter  and 
more.  ^~* 

499.00  list.  Call  for  quote. 


KENWOOD  MC-50 
desk  microphone 

The  MC-50  dynamic  mike  has 
been  designed  expressly  for 
amateur  radio  operation.  • 
Complete  with  PTT  &  LOCK 
switches  •  Easy  conversion 
from  HI  to  LOW  impedance 
•  Unidirectional  •  Mike  plug  on 
coil  cord  for  instant  hook-up  to 
any  Kenwood  rig. 
39.50  list.  Call  for  quote. 


KENWOOD 
TS-820S  transceiver 

The  NEW  Kenwood  TS-820S 
features  a  factory  installed 
digital  frequency  readout.  »160 
thru  10  meter  coverage  •  Inte- 
gral IF  shift  •  RF  speech  pro- 
cessor »VOX  •  Noise  blanker 
•  PLL  •  Built-in  25  KHz 
calibrator  •  CW  side  tone  & 
semi-break-in  •  IF  OUT,  RTTY, 
&  XVTR  •  Phone  patch  IN  and 
OUT  terminals. 
1  098.00  list.  Call  for  quote. 


KENWOOD  TR-7400A 
2m  FM  transceiver 

Features:  •  CTCS  provisions, 
encode  and  decode  •  25  watt 
output  RF  •  Solid-state  final 
stage  •  LED  readout  •  PLL 
gives  800  discrete  channels 
•  Repeater  offset  circuit  •  PLL 
unlock  protection  circuit  • 
MOS  FET. 

399.00  list.  Call  for  quote. 


Remember,  you  can  call  TOLL  FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 

Long's  Electronics 


MAIL  ORDERS:  P.O.  BOX  11347  BIRMINGHAM,  AL  35202  •   STREET  ADDRESS:  2808  7TH  AVENUE  SOUTH  BIRMINGHAM,  ALABAMA  35233 
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When  you  think  of 
YAESU  . . .  Call  - 

1-800-633-3410 


l### 

u 

M  ' 

YAESU  FL-2100B 
linear  amplifier 

The  FL-2100B  has:  •  1200  W 
PEP  •  Input  on  80-10  meters 
•  Primary  voltage  change  117  to 
234  VAC  •  Dual  meters  for  plate 
current  voltage  •  Adj.  SWR 
meter  •  Individually  tuned  input 
coils  on  each  band  •  Drive 
requirement:  30  to  100  W. 

529.00  list.  Call  for  quote. 


YAESU  SP-101PB 
speaker/phone  patch 

The  SP-101PB  features:  •  A 
shaped  response  speaker  from 
300  to  3000  Hz  •  Built-in  hybrid 
phone  path  with  individual  gain 
controls  •  VU  meter.  Full  VOX 
operation  •  Receiver  input  im- 
pedance: 4  or600  ohm  •  Output 
impedance:  600  ohm  or  high 
impedance. 

67.00  Call  for  yours  today. 


V 
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YAESU  FRG-7000 
general  coverage 
receiver 

Triple-conversion  superhet 
receiver '•  All  solid-state  'Digi- 
tal frequency  display  •  24  hr, 
digital  clock  for  local  and  GMT 
time  •  Receives  0.25  MH^-29.9 
MHz  •  Built-in  AC  power 
supply  •  Plug  in  circuit  boards. 

629.00  list.  Call  for  quote. 


YAESU  YH-55 
Headphone  set 

Comes  equipped  with  a  soft  pad 
for  long  hours  of  listening  with 
maximum  comfort.  Compatible 
with  all  Yaesu  equipment.  8 
ohms  impedance. 

15.00  Call  for  yours  today. 


YAESU  FT-7 
HF  transceiver 

Tne  NEW  FT-7  features:  •  Fre- 
quency coverage:  10  thru  80 
meters  •  Sensitivity:  0.5  micro 
volts  for  S/N  20  dB  •  Emis- 
sions: LSB,  USB,  CW  •  Input 
power:  20  watts  DC  •  Com- 
pletely solid-state,  single  knob 
tune-up  •  100  KHz  calibrator 
built-in  •  Semi-break-in  with' 
sidetone  •  Receiver  offset 
tuning  °  Extremely  compact  for 
installation  under  dashboard. 

549.00  list.  Call  for  quote. 


YAESU 

FP-4  power  supply 

The  FP-4  is  designed  for  base 
station  operation  of  the  FT-7. 
FT-227R  or  similar  transceivers. 
Provides  a  DC  output  of  13.8 
volts  at  4  amps.  Also  features 
overload  &  short-circuit  protec- 
tion threshold  of  5  amps. 

49.95  fist  Call  for  yours  today 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 


Longs  Electronics 


L9 


MAIL  ORDERS:  P.O.  BOX  1 1347  BIRMINGHAM,  AL  35202   •  STREET  ADDRESS:  2808  7TH  AVENUE  SOUTH  BIRMINGHAM.  ALABAMA  35233 
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When  you  think  of B 
DENTRON  ...  Call 

1-800-633-3410 


DENTRON  MT-3000A 
antenna  tuner 

The  MT-3000A  is  Dentron's 
ultimate  tuner".  Tunes  3  coax, 
random  wire  and  balanced  feed 
system,  just  seiect  the  one. 
Handles  in  excess  of  3KW  PEP 
•  Built-in  50  ohm-250W  dummy 
load  •  Dual  watt  meters  •  3 
core  heavy-duty  Balun. 

349.50  list.  Call  for  quote. 


DENTRON  160-10AT 
super  tuner 

Balanced  line,  coax  cable, 
random,  or  long  wire  antennas, 
the  160-10AT  will  match  it  — 160 
thru  10  meters  •  Continuous 
tuning,  1.8-30  mc  •  3  inputs 
•  Handles  500  watts  DC,  1000 
watts  PEP  •  Heavy  duty,  2-core 
Balun  [Z'A"  dia.  x  3"  H)  • 
Tapped  inductor  #12  ga.  wire. 

1  29.50  list.  Call  for  quote. 


DENTRON  MT-2000A 
antenna  tuner 

An  economical,  full  power  tuner 
designed  to  handle  virtually  any 
type  of  antenna.  Features:  • 
Continuous  tuning  1.9  to  30 
MHz  *  Handles  a  full  3  KW  PEP 
•  Front  panel  coax  bypass 
switching  •  Built-in  3-core 
balun.  Front  panel  grounding 
switch. 

199.50  list.  Call  for  quote. 


DENTRON 

Big  Dummy  Load 

Tune-up  off  the  air  with 
Dentron's  Big  Dummy  Load.  All 
full  power  dummy  load,  it  has  a 
flat  SWR,  full  frequency  coverage 
from  1.8  to  300  MHz.  A  high 
grade  industrial  cooling  oil  is 
furnished  with  the  unit.  Fully 
assembled  and  warrantied.  Help 
cut  out  the  QRM  factor  NOW! 

29.50  Call  for  yours  today. 


DENTRON  MLA-2500 
linear  amplifier 

•  Continuous  duty  powersupply 

•  160  thru  10  meter  coverage 

•  2000+watts  PEP  input  on  SSB 

•  1000  watts  DC  input  on  CW, 
RTTY.  SSTV  ■  Two  external- 
anode  cermic/metal  triodes 
operating  in  grounded  grid  • 
Covers  MARS w/o  modifications 

•  50  ohm  input/output  impe- 
dance •  Built-in  RF  watt  meter. 

899.00  list.  Call  for  quote. 


DENTRON  All  Band 
Doublet  antenna 

•  Has  a  total  length  of  130  feet 
(14  ga.  stranded  copper)  •Cen- 
ter fed  through  100  ft.  of  470 
ohm  PVC  covered  balanced 
transmission  line  •  Assembly 
complete  «Tune  10  thru  160 
with  one  antenna  •  (Requires 
antenna  tuner) 

24.50   Call  for  yours  today. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  to  place  your  order.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  through  Friday. 

Long  s  Electronics 


WAIL  ORDERS;  P.O.  BOX  1 1347  BIRMINGHAM,  AL  35202   •  STREET  ADDRESS:  2808  7TH  AVENUE  SOUTH  BIRMINGHAM.  ALABAMA  35233 
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When  you  think  of 
KLM.  ..Call 

1-800-633-3410 


KLM  7.2-1  40m 
rotatable  diopole 

May  be  mounted  above,  and  on 
the  same  mast  as  your  existing 
beam  •  High  Q  linear  loading 
for  low  loss  •  Only  46  ft.  long  & 
weighs  15  lbs.  •  Element  is  split 
fordirectSOohmfeed  «{KLM3- 
60-1:1  balun  optional  24:95). 
•  Wind  area  2  sq.  ft.  •  Max.  mast 
size  3". 

1 1  9.95  list.       Call  for  quote. 


KLM-28-30-6  10  meter 
6-element  "Big 
Sticker"  antenna 

•  Gain  11  dB  plus  or  minus  0.3 
db  •  Frequency  range  28-30 
MHz  •  Front  to  back  30dB  typi- 
cal •    VSWR    less    than    1.5:1 

•  Longest  element  18.33'  • 
Boom  length  27.52'  'Wind  area 
4  sq.  ft.  •  Feed  impedance  200 
ohms  balanced  •  KLM-3-60-4:1 
Balun  optional  24.95. 

161.95  list.       Call  for  quote. 


KLM-13.9-14.4-6 
6  element  20m 
monobander 

Freq:  13.9-14.4  MHz  •  Longest 
etement- 37.33  ft.  •  Gain  11.0 
plus  or  minus  0.3dBd  •  Front  to 
back,  35dB  •  Feed  imp.  200 
ohms  balanced  (KLM  3-60-4:1 
balun  opt.  24.95)  •Boom length 
57.25  ft.  •  Wind  area  12.34 sq.  ft 

539.95  list.       Call  for  quote 


KLM-21-21.5-6  15m 
6-element  "Big 
Sticker"  monobander 

Freq:  21-21.5  MNz  •  Longest 
element  24.66  ft.  •  Gain  10.5 
dBd  •  Front  to  back  30  dB 
typical  ■  VSWR  less  than  1,5:1 
Feed  imp.  200  ohms  balanced 
(KLM-3-60-4:1  balun  opt. 
24.95)  •  Boom  length  38.5  ft. 
•  Wind  area  8-5  sq.  ft. 

323.95  list.       Call  for  quote. 


KLM-13.9-14.4-5 
5  element  20m 
monobander 

Freq:  13.9  - 14.4  MHz  •  Longest 
element37.33ft.  •  Gain  9.7  plus 
or  minus  0-2  dBd  •  Front  to 
back  30  dB  typical  •  Feed  imp. 
200  ohms  balanced  (KLM-3-60- 
4:1  balun  opt.  24.95)  •  Boom 
length  42  ft.  •  Wind  area  9.25  sq. 
ft. 

359.95  list.        Call  for  quote 


KLM-28-3Qr5  10m 
5-element  "Big 
Sticker" 

Freq:  28-30  MHz  •  Longest 
element  18.33  ft.  •  Gam  9.7  dBd 
plus  or  minus  0.2  dBd  »Frontto 
back  30  dB  typical  »VSWR  less 
than  1.5' 1  "Feed  imp.  200  ohms 
balanced  (KLM-3-60-4:l  balun 
opt.  24,95)  •  Boom  length  21 
ft.   •  Wind  area  4  sq   ft. 

139.95  list.       Call  for  quote 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 

Long  s  Electronics 


MAIL  ORDERS:  P.O.  BOX  1 1347  BIRMINGHAM.  AL  35202  *   STREET  ADDRESS:  2808  7TH  AVENUE  SOUTH  BIRMINGHAM,  ALABAMA  35233 
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When  you  think  of  WmM, 
SWAN...  Call 

1-800-633-3410 


SWAN  WM-3000 
precision  PEAK/RMS 
wattmeter 

Read  forward  or  reflected  power 
with  maximum  accuracy  from 
3.5  to  30  MHz.  RMS  readings 
available  with  the  flick  of  a 
switch.  Four  scales  from  0  to 
2000  watts.  Requires  117V  AC 
power  source. 

87.95  Call  for  yours  today. 


SWAN  WMM200  SWR 
and  power  meter 

Designed  for  mobile  operation 
and  illuminated  for  night  opera- 
tion •  Directional  coupler 
measuring  method  •  Impe- 
dance 50  ohms  •  Power  range: 
0-20  watts  and  200  watts  in  the 
second  range  •  VSWR  1:1-3:1. 

45.95  Call  for  yours  today. 


SWAN  HFM-200 
SWR  and  power  meter 

Frequency  1.8-30MHz  •  Two 
power  ranges:  0-20  and  0-200 
watts  •  VSWR  1:1-3:1  •  For 
mobile  installation,  directional 
coupler  may  be  located  separate 
from  main  indicator  '-Meter  is 
lighted  for  night  use, 

49.95  Call  for  yours  today. 


SWAN  WM200A 
through-line  wattmeter 

Reads  20  and  200  watt  scales  • 
Includes  expanded  VSWR  scale 

•  Reads  PEP  or  RMS  values 

•  Directional  coupler  permits 
reading  of  forward  or  reflected 
power  from  50-150  MHz  •  Re- 
quires 117V  AC  in  peak  reading 
position. 

87.95  Call  for  yours  today. 


SWAN  WM-2000 
In-line  wattmeter 

Frequency  range:  3.5  to  30MHz 
•  3  scales:  0-200,  1000,  and  2000 
watts  •  VSWR  scale  permits 
reading  from  1:1  to  3:1  •  Uses 
two  SO-239  connectors. 

64.95  Call  for  yours  today. 


SWAN  TB4HA 
4  element  tri-band 
beam 

All  four  elements  active  on  all 
three  bands.  The  heavy  duty 
TB4HA  features:  •  Gain  9dB 
•  Front  to  back  24-26dB  •  Boom 
length  24'  •  Longest  element  28 
ft.  10  in.  •  Wind  surface  area  6 
sq.  ft.  •10-15-20  meters. 

259.95  list.  Call  for  quote. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  to  place  your  order.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  through  Friday. 

Longs  Electronics 


MAILORDERS:  P.O.  BOX  11347  BIRMINGHAM,  AL  35202   •   STREET  ADDRESS:  2808  7TH  AVENUE   SOUTH  BIRMINGHAM,  ALABAMA  35233 
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When  you  think 
TELEX  . . .  Call  « 

1-800-633-3410 


TELEX  CM-1320 
headset 

"Top  of  the  line"  with  a  boom 
microphone  -  ceramic,  high 
impedance.  The  choice  of  DX- 
peditions.  Model  CM-1320S 
same  as  above  but  with  single 
ear  piece  57.25. 

71 .70  Call  for  yours  today. 


TELEX  CM-1210 
headset  with 
microphone 

Ceramic,  50,000  ohms.  Ideal  for 
traffic  nets. 

59.75  Call  for  yours  today. 


TELEX 
Mobile 

VHF  House  or  Mobile-high  per- 
formance audio  on  transmit  and 
receive.  Fet  amplifier,  low  Z 
microphone.  Earphone  8.  ohms 
—  in-line  PTT. 

59.95  -Call  for  yours  today. 


TELEX  C-1320 
headphone 

"Top  of  the  line"  fully 
cushioned,  audiometric  type 
drivers  are  ultra-sensitive  - 
OX'ers  Choice.  20-20,000  Hz. 
Low  impedance  8-20  ohms. 

39.80  Call  for  yours  today. 


TELEX  ProCom  II 
Electret  mobile 
microphone 

"Broadcast  quality"  —  '"clarity 
and  crispness,"  describe  the 
audio  of  the  electret.  Useable  in 
low  or  high  impedance.  1.4  volt 
battery  (included)  also  powers 
the  10dB  almplifier. 

29.95   Call  for  yours  today. 


TELEX 
CM-610  headset 

The  CM-610  headset  features 
high  impedance,  ceramic 
microphone,  50.000  ohms.  Pro- 
fessional convenience  at  an 
economical  price 

44.99  caii  for  yours  today- 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 

Long's  Electronics  - 


MAIL  ORDERS:  P.O.  BOX  11347  BIRMINGHAM,  AL  35202  •  STREET  ADDRESS:  2808  7TH  AVENUE  SOUTH  BIRMINGHAM,  ALABAMA  35233 
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W2NSD/I 

NEVER  SAY  DIE 

ed/tor/a/  Jby  Wayne  Green 


from  page  150 

this  was  a  new  one.  I  used  a  car 
for  a  couple  days  during  the 
Atlanta  hamfest,  keeping  it 
parked  in  the  hotel  garage 
almost  the  entire  time.  I  turned 
it  in  and  went  to  the  Budget 
booth  to  settle.  They  said  that 
there  was  a  dent  on  the  car  and 
that  this  would  cost  an  extra 
$250.  This  got  my  attention, 

Normally,  I  report  to  an  air- 
port a  few  minutes  before  my 
plane  is  scheduled  to  load,  but 
for  some  reason  on  this  day,  we 
arrived  a  couple  of  hours  early. 
Tfie  hamfest  had  closed,  we'd 
had  to  check  out  of  the  hotel  by 
noon,  and  our  fiight  didn't  leave 
for  Los  Angeles  until  6  pm.  Hav- 
ing the  time,  I  grabbed  my 
camera  case  and  went  back  to 
the  place  I'd  dropped  off  my 
car,  making  sure  that  the  booth 
called  'em  and  told  them  to 
hold  it. 

I  got  to  the  parking  area  and 
the  ga!  there  said  the  car  had 
already  been  sent  to  the 
garage.  I  said  to  dammit  get  it 
back,  that  I  wanted- to  see  that 
dent  which  was  costing  me 
$250. 1  hadn't  noticed  any  dents 
and  I  knew  darned  well  the  car 
hadn't  been  touched  while  I 
was  driving  it. 

It  took  a  half  hour  to  get  it 
back,  but  it  finally  arrived. 
Atlanta  was  about  90°  and  I 
was  boiling.  I  looked  over  the 
car  and  could  find  nothing.  The 
gal  then  showed  me  a  place 
under  the  driver's  door  where 
the  body  had  been  pushed  in 
maybe  a  half  inch.  It  Sooked  like 
the  body  design,  but  sure 
enough,  the  other  side  had  no 
indent.  I  looked  for  scratch 
marks  and  there  were  none.  I 
can't  even  imagine  how  the 
dent  was  made  ...  or  if  it  was 
an  old  one  and  painted  over. 
There  was  no  scratch  at  all!  I 
took  pictures  of  the  dent,  of  the 
girl,  the  booth,  etc.,  and  the 
next  thing  I  knew  I  was  told  that 
the  dent  was  not  significant, 
that  there  would  be  no  charge. 
Please  don't  worry  about  it. 

To  me,  the  whole  act  sound- 
ed like  a  ripoff.  Most  people 
would  be  catching  a  plane  and 
would  just  have  to  trust  Budget 
that  the  car  was  okay  when 
they  got  it  and  dented  now.  I 
was  lucky  to  have  the  time  and 
the  gall  to  challenge  them. 

You  can  bet  that  the  next 
time  I  stopped  at  Atlanta,  I 
looked  over  my  car  very  careful- 


ly and  made  the  girl  at  the  park- 
ing lot  make  a  note  of  the  two 
dents.  When  I  turned  the  car 
back,  I  asked  them  to  see  if  the 
records  for  the  car  had  any 
dents  mentioned  ...  none!  It 
looked  to  me  as  if  I  was  being 
set  up  again  for  the  same  scam. 
I  made  darned  sure  that  they 
knew  the  dents  had  been  there 
when  I  picked  up  the  car,  so  I 
didn't  have  trouble. 

Has  anyone  else  run  into  this 
problem? 

ONE  LAST  WORD 
When  the  ARRL  HQ  chap 
said  they  can't  take  away  the 
ham  frequencies,  I  told  htm 
about  my  visit  a  couple  days 
before  to  St,  Pierre.  In  the 
museum  are  several  copies  of 
the  newspaper  warning  resi- 
dents that  Mt.  Pelee  could  blow 
up  at  any  time  and  that  they 
would  do  best  to  get  away  from 
that  end  of  Martinique.  Few 
people  paid  any  attention  to  the 
newspaper  warnings  and  in 
May,  1902,  the  volcano  blew  up 
and  40,000  people  were  killed  in 
one  day.  There  was  one  single 
survivor  out  of  the  entire 
population  of  the  town. 

HAM  OF  THE  YEAR  AWARDS 

It  has  been  a  long  time  since 
there  has  been  a  significant 
award  for  hams  who  have  been 
outstanding,  and  there  should 
be  such  an  award. 

We  should  have  some  award 
for  the  ham  who,  in  the  estima- 
tion of  the  rest  of  us,  has  done 
the  most  to  help  amateur  radio. 
This  might  be  in  a  technical 
development,  a  pioneering  ef- 
fort, an  emergency  situation,  or 
perhaps  just  plain  hard  work 
hamming  such  as  in  traffic 
handling  or  DXpeditioning. 

In  order  to  provide  a  recogni- 
tion of  work  done  to  benefit 
amateur  radio,  73  will  award  a 
"Ham  of  the  Year"  award  each 
year  at  one  of  the  major 
hamfests.  Nominations  for  this 
award  must  be  made  by  readers 
and  each  nomination  must  be 
accompanied  by  a  sheet  giving 
the  reasons  for  the  nomination 
in  500  words  or  less.  Nomina- 
tions from  clubs  citing  a  dub 
member  who  is  worthy  of 
recognition  are  particularly 
solicited. 

Nominations  will  be  pub- 
lished in  73  and  the  readers 
asked  to  vote  for  the  "Ham  of 
the  Year." 

In   the   past,   we   have   had 


several  amateurs  who  were 
worthy  of  lasting  honor.  I  can 
think  of  Lloyd  and  Iris  Coivin  for 
their  exemplary  DXpeditions. 
There  is  John  Kraus  WSJ  K  and 
his  antenna  work.  Sam  Harris 
W1FZJ  and  his  moonbounce 
work  should  have  gotten  an 
award.  John  Costas  and  his 
double  sideband  developments 
deserve  mention.  Jack  Babkes 
W2GDG  came  up  with  narrow- 
band FM — another  winner. 

The  deadline  for  all  nomina- 
tions for  "Ham  of  the  Year"  will 
be  November  15, 1978.  This  will 
give  us  time  to  get  them  into 
the  February  issue  of  73.  This  in 
turn  would  allow  a  month  for 
the  readers  to  send  in  their 
votes  and  a  winner  could 
possibly  be  announced  as  early 
as  March  at  Dayton. 

Please  be  sure  to  mark  all  en- 
tries "Ham  of  the  Year"  when 
you  send  them  in. 

SAROC  CANCELLED? 

Rumor  has  it  that  the  winter 
CES  has  put  the  kibosh  on 
SAROC  for  January,  1979,  and 
that,  if  it  is  to  be  run  at  all,  it  will 
have  to  be  moved  to  some  other 
dates. 

There  was  no  question  that 
with  CES  in  town  there  was  no 
real  room  for  any  other  shows. 
CES  pulls  40,000  or  more  in 
attendance  and  has'  exhibits 
covering  most  of  the  consumer 
end  of  electronics.  The  1978 
CES  in  Vegas  was  a  big  hit  with 
everyone  who  went  to  see  it.  I 
spent  far  more  time  there  than 
at  SAROC,  as  did  almost  every- 
one else. 

SAROC  is  one  hamfest  we 
could  well  do  without,  anyway. 
It  has  been  years  since  there 
has  been  a  good  program  there 
and  the  attendance  has  been 
getting  smaller  and  smalter, 
year  after  year,  as  hams  find 
themselves  without  reserved 
rooms,  and  with  nothing  more 
than  a  few  commercial  exhibits 
to  see  for  their  money. 

Tufts  Electronics  went  to 
SAROC  to  exhibit  last  January 
and  said  never  again.  I  heard 
the  same  comments  from  many 
other  disillusioned  exhibitors 
and  attendees.  It's  a  pity  ..  .  the 
show  is  the  right  time  of  the 
year  and  in  a  good  spot,  if  only 
it  were  run  for  amateurs  in- 
stead of  as  a  way  to  make  a 
maximum  amount  of  money  for 
the  chap  who  puts  it  on. 

TEN  LIVES! 

The  band  plan  for  ten  meter 
channelized  communications 
is  to  move  27  MHz  CB  rigs  up 
exactly  2  MHz,  normally  a  sim- 
ple change  requiring  a  new 
crystal.  This  scheme  puts  chan- 
nel 1  on  28.965  MHz.  It  is  sug- 
gested  that  this  be  used  as  a 
listening  channel  in  order  to 
help      alert      channelized 


operators  to  band  openings 
and  to  help  with  propagation 
studies.  It  is  recommended  that 
ten  meter  beacon  transmitters 
running  low  power  be  set  up  on 
29.005  MHz,  which  is  channel  4. 
Those  with  40-channel  sets  will 
be  able  to  hear  OSCAR  on 
channel  40  and  are  asked  not  to 
transmit  on  this  channel  and 
thus  perhaps  interfere  with 
OSCAR.  Both  the  Standard  and 
Bristol  10m  sets  are  set  up  for 
this  band  plan.  The  Bristol 
Ham-100  transceiver  runs  100 
Watts  and  thus  does  not  need  a 
hard-to-get  10m  amplifier.  73  is 
interested  in  reports  of  DX 
worked  or  any  unusual  con- 
tacts made  using  this  chan- 
nelized mode. 

NEW  GIMMICK 

Last  year,  when  l  went  to 
Washington  to  testify  before 
the  FCC  on  the  subject  of  ten 
meter  linear  amplifiers,  I  told 
them  flatly  that  trying  to  write 
rules  against  amateur  radio 
equipment  as  a  way  to  stem  the 
tide  of  CB  amplifiers  was  a 
waste  of  time.  There  is  always  a 
way  for  a  crook  to  get  around 
the  rules. 

Sure  enough,  the  ink  on  the 
new  regulations  was  hardly  dry 
when  the  first  mail-order  ads 
for  amateur  radio  ten  meter  CW 
transmitters  were  getting  to 
CBers.  The  ads,  followed  a  day 
or  so  later  by  a  letter  in  a  plain 
envelope  which  gave  explicit 
instructions  on  converting  the 
ten  meter  CW  rig  into  a  nice 
eleven  meter  linear  amplifier, 
showed  the  usual  cruddy 
design  and  construction  we 
have  come  to  identify  with 
underground  CB  amplifiers. 
They  obviously  haven't  gone 
very  far  underground. 

So  what  is  the  answer?  It  is 
the  same  as  it  was  when  I 
testified  before  the  FCC.  If  they 
want  to  curb  this  type  of  activi- 
ty, the  FCC  has  to  bite  the 
bullet  and  go  after  it  strongly 
. . .  and  to  hell  with  the  political 
pressures.  Well,  both  of  us 
know  that  the  FCC  is  never  go- 
ing to  do  such  a  thing.  The 
CBers  have  too  much  clout  and 
amateurs  are  almost  totally  im- 
potent, so  amateurs  get  it  in  the 
neck. 

In  view  of  the  above,  it  is  a  bit 
difficult  for  me  to  get  all  uptight 
over  the  "ham"  10m  CW  rigs. 
How  about  you? 

MAY  WINNER 

The  most  popular  article  in 
our  May  issue,  as  voted  by  our 
readers,  was  "Official  FCC  RFI 
Report,"  a  reprint  of  a  hand- 
book produced  by  the  FCC.  At 
the  suggestion  of  Mr.  C.  Phyl! 
Home,  Chief  of  the  Field  Opera- 
tions Bureau,  we  have  donated 
the  $100  prize  to  our  favorite 
charity. 
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Another  Trick 
for  the  22S 

—  now  it's  a  remote  control  system 


Richard  M.  Kriss  V/B7SHW 
8130  Via  del  Futnro 
Scottsdaie  AZ  85258 


Like  many  Icom  22S 
.  owners,  I  have  enjoyed 
expanding  the  frequency 
capability  of  the  unit.  The 
trick  I  have  discovered  is  one 
that  will  be  of  interest  to 
unmodified-IC-22S  owners,  as 
well  as  those  who  have  the 
VIP-switch  or  the  DIP-switch 


modification  already  incor- 
porated. 

Briefly,  the  trick  is  a 
modification  of  the  DIP- 
switch  programmer  that  was 
described  in  detail  by 
WA4VAF  in  the  June,  1977, 
issue  of  73  Magazine.  The 
modification  is  to  use  three 
BCD  switches  in  lieu  of  the 
8-pin  DIP  switch. 

For  those  interested  in  the 
programmer,  I  suggest  you 
get  a  copy  of  Bill  Richard's 
(WA4VAF)  article  entitled 
"More  Channels  for  the  Icom 
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22S."  The  article  is  an  excel- 
lent explanation  of  how  to 
activate  channel  23  and  how 
to  bring  the  m?trix  board 
connections  to  the  [corn's 
9-pin  accessory  plug.  Photo  A 
shows  how  I  implemented 
Bill  Richard's  basic  modifi- 
cation. The  significant  differ- 
ence (Photo  B)  is  that""  I 
mounted  the  DIP  switch  on 


an  umbilical  cord  and  en- 
closed it  in  a  box  with  mag- 
nets so  that  it  could  be 
mounted  on  the  top  of  the 
radio.  Note  in  Photo  C  that  I 
did  not  use  -the  PC  board 
suggested  In  the  article.  The 
diodes  are  mounted  on  the 
DIP  switch. 

The     DIP     switch     works 
fine.    The    only    problem    is 
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Note  5;    Correct 

hookup   is  the  key   to  the 

frequency  lookup  table  in 

this  article. 

Photo  A. 


Table  1. 


trying  to  push  the  right 
switches  while  mobile  and 
trying  to  remember  eight- 
digit  numbers.  I  compared 
this  problem  with  Jerry  Arm- 
strong VVA7ZVT  of  Seattle, 
Washington.  He  gave  me  the 
idea  and  a  lookup  table  for 
using    a    three-position    BCD 


switch  that  several  people  in 
the  Seattle  area  were  using. 
Photos  0,  E,  and  F  are  pic- 
tures of  my  current  pro- 
grammer using  a  SI. 95  three- 
position  BCD  switch.  The  key 
to  the  modification  described 
in  this  article  is  the  interface 
from    the    Icom    22S    matrix 


Frequency 

Switch                      147.000 

256 

146.010 

154 

.015 

257 

.025 

155 

.030 

260 

.040 

156 

.045 

261 

.065 

157 

.060 

262 

.070 

160 

.075 

263 

.085 

161 

.090 

264 

.100 

162 

.105 

265 

.115 

163 

.120 

266 

.130 

164 

.135 

267 

.145 

165 

.150 

270 

.160 

166 

.165 

271 

.175 

167 

.180 

272 

.190 

170 

.195 

273 

.205 

171 

.210 

274 

.220 

172 

.225 

275 

.235 

173 

.240 

276 

-250 

174 

.255 

277 

.265 

175 

.270 

300 

.280 

176 

.285 

301 

.295 

177 

.300 

302 

.310 

200 

.315 

303 

.325 

201 

.330 

304 

.340 

202 

.345 

305 

.355 

203 

.360 

306 

.370 

204 

.375 

307 

.385 

205 

.390 

310 

.400 

206 

.405 

311 

.415 

207 

.420 

312 

.430 

210 

.435 

313 

.445 

211 

.450 

314 

.460 

212 

.465 

315 

X 

.475 

213                      „ 

.480 

316 

0) 

a.  ^ 

.490 

214                    a 

.495 

317 

E 

.505 

215                       E 

.510 

320 

» 

.520 

216                     3 

.525 

321 

.535 

217 

.540 

322 

.550 

220 

.555 

323 

.565 

221 

.570 

324 

.580 

222 

.585 

325 

.595 

223 

.600 

326 

.610 

224 

.615 

327 

.625 

225 

.630 

330 

.640 

226 

.645 

331 

.655 

227 

.660 

332 

.670 

230 

.675 

333 

.685 

231 

.690 

334 

.700 

232 

.705 

335 

.715 

233 

.720 

336 

.730 

234 

.735 

337 

.745 

235 

.750 

340 

.760 

236 

.765 

341 

.775 

237 

.780 

342 

.790 

240 

.795 

343 

.805 

241 

.810 

344 

.820 

242 

.825 

345 

.835 

243 

.840 

346 

.850 

244 

.855 

347 

.865 

245 

.870 

350 

.880 

246 

.885 

351 

.895 

247 

.900 

352 

.910 

250 

.915 

353 

.925 

251 

.930 

354 

.940 

252 

.945 

355 

.955 

253 

.960 

356 

.970 

254 

.975 

357 

.985 

255 

.990 

360 

Table  2. 

Icom  22S  BCD  switt 

:h  programmer. 

Photo  B. 


Photo  C. 


Photo  D. 
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Frequency 

145.350 
.365 
.380 
395 
.410 
.425 
.440 
,455 
.470 
.485 
.500 
.515 
530 
.545 
,560 
.575 
,590 
.605 
.620 
.635 
.650 
.665 
,680 
.695 
710 
.725 
.740 
.755 
.770 
.785 


y                  Switch 

.800 

136 

100 

.815 

137 

101 

.830 

140 

102 

_845 

141 

103 

.860 

142 

104 

.875 

143 

105 

.890 

144 

106 

£C 

.905 

145 

107 

< 

.920 

146 

110 

(J  " 
CO 

.935 

147 

111 

o 

.950 

150 

112 

.965 

151 

113 

.980 

152 

114 

.995 

153 

115 

116 

WARS  and  CAP  frequency 

117 

148.005 

361 

120 

.020 

362 

121 

.035 

363 

122 

.050 

364 

123 

.065 

365 

124 

-a 

.080 

366 

125 

S3 

Si 

.095 

367 

126 

o 

.110 

370 

127 

.125 

371 

130 

o 

.140 

372 

131 

.155 

373 

132 

.170 

374 

133 

.185 

375 

134 

.200 

376 

135 

.215 

377 

Table  3.  Icom  22S  extended  range  BCD  switch  program 


board  to  the  BCD  switch.  By 
studying  Photo  F  and  Tabic 
I,  you  should  be  able  to 
make  the  modification  with 
no  problems.  Note  how  the 
diodes  and  hookup  wires  are 
mounted  on  the  switch.  Be 
sure  you  cut  the  track  on  the 
switch  to  provide  a  mounting 
surface  for  the  diodes. 

Other  keys  to  this  modifi- 
cation are  the  lookup  tables 
(Tables  2  and  3)  that  you  can 
cut  from  this  article  for 
future  use.  The  lookup  tables 
give  you  the  capability  of 
going  from  145.35  MHz 
(switch  position  "TOO")  to 
148.215    MHz    (switch    posi- 


tion   "377")   in  15  Hz  steps. 

In  the  Phoenix  area,  one  is 
hard  pressed  to  make  use  of 
all  22  channels  of  the  stan- 
dard Icom  22S,  so  I  could  not 
justify  the  expense  of  the  $25 
to  $30  VIP  switch.  I  do  travel 
to  other  areas  and  like  to 
have  the  capability  to  tem- 
porarily reprogram  my  22S. 
The  DIP  switch  gave  me  this 
capability,  but  the  BCD  pro- 
grammer is  easier  to  use  and 
may  be  of  interest  to  other 
Icom  22S  users.  It  can  be 
used  with  the  VIP  switch  to 
pick  up  the  missing  fre- 
quencies. 

As    indicated,     I    do    not 


Photo  E. 


Photo  F, 


claim  credit  for  this  modifi- 
cation. Credit  goes  to  Bill 
Richards  WA4VAF  for  the 
DIP  switch  idea,  jerry  Arm- 
strong WA7ZVT  for  the  BCD 
conversion,      Nick      Hall 


WB7RZR  for  the  photo- 
graphs, jack  Hanny  VVB7SAF 
who  revised  the  lookup 
tables,  and  Ear!  Sexton  who 
helped  me  with  the  assem- 
bly. * 


There's  a  new,  eighth  OSCAR  satellite  in  orbit,  and  the  AMSAT  team  helped  put  it  there! 

Your  help  is  needed  For  Future  satellites.  Join  AMSAT  and  support  the  new.  ad- 
vanced Phase  111  series  of  OSCARs,  engineered  to  provide  communications  over 
transcontinental  distances  for  hours  at  a  time. 

Send  S10  membership  dues  to  AMSAT,  P.O.  Box  27,  Washington.  D.C. 
20044.  Life  membership  is  available  For  a  tax-deductible  donation  of  S  1  00 
or  more,  payable  in  quarterly  installments  if  you  wish. 

Phase  III  satellite  solar  cells  may  be  sponsored  for  $10  each,  and 
we'll  send  you  a  certificate  specifying  the  cells  you  are  sponsoring. 

For  a  tax-deductible  contribution  of  $  1 ,000  or  more,  we'll 
even  inscribe  your  name  on  a  plaque  to  be  placed  in  orbit 
aboard  the  Phase  III  spacecraft  for  posterity,  and  we'll  send 
you  a  replica  honoring  your  contribution. 

Dues  and  contributions  may  be  charged  to  VISA  or 
Master  Charge.  Phone  us  at  (202)  488-8649. 
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DSI  Instruments  Inc. 


Performance  You  Can  Count  On 


MODEL  3550W 

$149.95 

INCLUDES  TCXO  +  1  PPM 


MODEL  324DHH 

5119  95 

BATT.  OPERATED 


MODEL  3600A 

$199.95 

INCLUDES  OVEN  TIMEBASE  ±  .5  PPM 


The  3600 A,  3550W  and  3240HH  Frequency 
Counters  represent  a  significant  new  ad- 
vancement, utilizing  the  latest  LSI  Design . . . 
which  reflects  DSI's  ongoing  dedication  to 
excellence  In  instrumentation,  for  the  pro- 
fessional service  technician  and  amateur 
radio  operator.  Before  you  buy  a  DSi  instru- 
ment you  know  tftatthe  specification  is.  We 
publish  complete  and  meaningful  specifica- 
tions which  state  accuracy  over  temperature 
and  sensitivity  at  frequencies  you  need. 
And  we  guarantee  .those  specifications  in 
writing.  JOIN  THE  RANKS  OF  THOUSANDS 
OF  SATISFIED  CUSTOMERS.  PLACE 
YOUR  ORDER  TODAY  AND  BE  THE  ONE 
ON  FREQUENCY. 


DSI 

—         GUARAN'             SPECIFICATIONS 

MADE  IN  U.S.A. 

Model 

Frequency 
Range 

Accuracy  Over 
Temperature 

©1KSMHZ 

@2S0MHZ 

©50OMHZ 

Number 
Of 

Readouts 

Size 

Of 

Readouts 

Power 
Requirements 

Size 

3600A 

5OHZ-600MKZ 

OVEN 
-5PPM  50"  to  100°  F 

ior-.nr 

1QMV 

50MV 

5 

,6  Inch 

H5VACor 
8.2-1 4.5VDC 

2ft"H  X  8"W  x  5"D 

355AW 
324QHH 

50HZ-550MHZ 
?MHZ-2S0MHZ 

TCXO 
1P>PM  Ii5°  tOSS'F 

25W.U 

Z5MV 

T5MU 

8 

-.  mnh 

115V AC  or 
8.2-1 4.5VOC 

2?i"H  x8"Wx  5"D 

3PPM  65°  to  &5°F 

10QMV 

i  QGMV 

NA 

7 

.A  inch 

4AA  Batt. 

5"H  x  3"W  X  2"D 

ALL  UNITS  ARE  FACTORY  ASSEMBLED, 

TESTED  AND  CARRY  A  FULL  1  YEAR  WARRANTY, 

See  Your  Deafer 

OR 

Call  Toll  Free  (BSD)  B54-2D49  DSI  Instruments,  Inc. 

Califamia  Residents,  Call  Collect  (714)  565-8402 
VISA  •  MC  «  AMES^C AN  EXPRESS  •  CHECK   •  MONEY  ORDER  < 
79M  Ronton  Road,  No.  G,  San  Dingo,  CA  92111 


COD 


•  NO  EXTRA  COSTS  • 

ft£c  Shipping  anywhere  in  U.S.A. 
4  Canada.  All  other  countries,  Add  $10.00  _ 

\   Slranges!  warranty  in  t«  counter  Help.   ■_ 

ONE  YEAH  P&iis  and  Labor 

Satisfaction  Guarattteud 


Kenneth  D.  Williams  WB3EL  V 
7013  Wolfree  Lane 
Rockville  MD  20852 


"Stop  Timeouts!"  Revisited 

-  PC  board  for  K3VTO's  timer 


Iread  with  great  interest 
the  article  "Stop 
Timeouts!"  by  K3VTO  in 
the  May,  1977,  issue  of  73. 
It  is  nice  to  know  that 
others  have  trouble  getting 
electrons  to  go  where  the 
schematic  diagram  in- 
dicates they  should  go. 
After  reading  the  article 
over  several  times,  I  decid- 
ed to  build  the  10-minut.e 
timer  even  though  I  had  no 
experience  with  TTL  cir- 
cuitry. I  also  thought  that 
this  would  be  a  good  time 
to  try  my  hand  at  designing 


a  printed  circuit  board  to 
avoid  the  rat's  nest  of 
wires. 

I  purchased  several 
packages  of  printed  circuit 
{PC)  drafting  aids 
(Heathkit)  and  began  the 
task  of  transforming 
K3VTO's  circuit  diagram  to 
a  printed  circuit  diagram 
that  I  could  photoprocess 
onto  a  copper  PC  board.  I 
checked  and  double- 
checked  the  wiring  to  be 
sure  that  I  didn't  leave  out 
a  connection.  Finally,  the 
drawing  was  complete  and 


I  was  ready  to  transfer  the 
diagram  to  the  copper 
board.  Needless  to  say,  I 
spent  several  evenings  and 
one  weekend  trying  to 
photoprocess  my  circuit 
board.  I  even  followed  the 
suggestions  of  KL7AE  on 
page  57  of  the  April,  1977, 
issue  of  73. 

At  last,  I  got  an  image  on 
the  copper,  and,  within 
minutes,  I  had  the  printed 
circuit  board  ready  Jjor 
drilling  the  many  holes. 

I     mounted     all     the 
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Fig.  7.  PC  board  for  10-minute  timer,  including  the  5-volt  power  supply. 


goodies  on  the  board,  con- 
nected the  6.3  V  trans- 
former to  the  power  supply 
section,  and,  without  fear, 
plugged  it  in.  Alas,  the 
decimal  point  did  not 
blink,  the  readout  re- 
mained on  "8"  no  matter 
what,  and  the  alarm 
howled  constantly.  I  again 
checked  "tbe  wiring  dia- 
gram against  the  PC  board 
and  could  not  find  any  ap- 
parent discrepancies.  So  I 
checked  with  several  other 
hams  and  was  informed 
thatTTLs  must  be  attached 
to  Vcc  (+5  volts)  before 
they  will  function  properly. 
Also,  they  suggested  that 
all  unused  connections  be 
tied  to  Vcc.  So  I  connected 
pin  16  of  the  7448  and  pin 
14  of  the  7400  to  Vcc  and 
pin  7  of  the  7400  to  ground 
[these  connections  were 
omitted  from  K3VTO's 
diagram). 

With  that,  the  timer  was 
working  with  just  a  few 
glitches.  After  replacing 
several  of  the  ICs,  the  timer 
finally  worked  as  well  as 
K3VTO  claimed. 

I  made  several  changes 
in  the  schematic  when  I 
designed  the  PC  board.  I 
used  a  dual  555  IC  (556)  in- 
stead of  2  single  555s  and 
provided  connections  for  a 
variable  volume  control. 
Fig.  1  shows  my  PC  board 
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design,  which  includes  the 
+  5-volt  power  supply.  No 
provision  was  made  to 
mount  the  6.3-volt  trans- 
former on  the  PC  board.  I 
found  a  2  x  4  x  6-inch 
enclosure  at  Heathkit 
which  works  quite  welt 
even  with  the  larger  read- 
out (0.8  LED). 

I  must  admit  that,  if  the 
circuit  had  worked  the  first 
time,  I  would  only  have  a 
10-minute  timer  and  would 
still  not  know  anything 
about  TTL  circuitry.  As  it  is 
now,  I  have  studied  and  ex- 
perimented with  simple 
TTLs  to  the  point  where  I 
can  even  check  them  for 
proper  operations  before 
using  them  in  a  circuit.  I 
feel  that  the  kinds  of  proj- 
ects that  are  featured  in  73 
are  beneficial  to  the  begin- 
ner, as  well  as  practical  for 
the  old-timers,  and  help 
prepare  them  for  more 
sophisticated    circuitry.  ■ 

Predrilled  PC  boards  are 
available  from  the  author  for 
$3.50  each. 
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Fig.  2.  Parts  placement  (foil  side  view). 


JAN  CRYSTALS  HOLCM 
THE  FREQUENCY 


CB 

CB  standard 
2  meter 
Scanners 
Amateur  Bands 


General 

Communication 
Industry 
Marine  VHF 
Micro  processor 
crystals 


easy 
to 


master  charge 


BahkAmeriwd 


charge  -^^^ 


Send  70c  lor  our  latest  catalog 
Write  or  phone  for  more  details 

2400  Crystal  Drive 

Ft.  Myers,  Florida  33901 

all  phones  (813)  936-2397 


CURTIS  8043 
retires  with 
honors 


at  our 

NEW  STARS! 

*  BD44;  XcyH-On-A -Chip* (fcjttixi 8043)  . .  £14.95 

Apt '  f »  W.Ftl  7«  1ST,  Ridfe  ttdbk  '75,  ARAL  Kijbk  17-71 

+  3944  J;  iC,BG8,Sot;ketIManual 24:95 

* 6044-4;  Semi-Kit . . . 54,95 

*  8Q4S:  Man*  KffjhMrd-On-A-Chip  IC . . . .  59.95 

*  ID45-1;  IE,PC8, FIFO, Sockets, Manual. . .  89.95 

*  B.C47;MesMge«sninry-Urr-A-CltiplC. .  .  39.95 

*■  8047-1;  JC.PCfl.RAM.SOGkets.Manual. . .  69.95 
>iii  Si, 75  n  pSaM  for  postage  and  handling) 

EK-430;  CMOS  Ksyer*  (Ftb  tb  bst) 1 24.95 

1K-440A;  IflSlnitlfllieyer'  |Mar76  0ST) . . . .  .2-24.95 

•row  with  teh  bbiuoiv  as  sLaiidara' 

System  4000  Ham  Computer{«e  Jan  78  ostj.  (write) 
Curtis  Electro  Oeviees,  Inc. 

80x4090,  Mnuninin  Viuw,  CA 94040 


JBW 


Specializes    in    220 
MHz  equipment 

Contact  IBW  for  pricing  on 
the  new  JBW  220  MHz  repeater 

CRYSTALS  IN  STOCK 

MIDLAND  13-509 

COBRA  200 

CLEGC  76 

WILSON  HAND-HELD 

ALL  CRYSTALS  GUARANTEED 


JBW  ELECTRONICS  ALSO 

FEATURES 

LUNAR,  ESC  &  MIDLAND 

Product  Lines 


JBW 


ELECTRONICS,  INC. 


18618-2  PAflTHENIA  ST.  •  NORTHRIDGE.  CA  91324 

(213)  993-5159  jg 
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Maintain  Control! 

—  keeping  power  tools 
in  their  place 


As  this  photo  shows,  the  unit  is  fairly  compact.  What  isn  't  shown  is  how  easy  the  whole  project 
is  to  put  together. 


David  E.  Stanfield 
3408  Catalina  Dr. 
Atlanta  GA  30341 

No  matter  how  carefully 
I  use  a  center  punch,  it 
seems  that  the  bit  invariably 
slips  as  soon  as  1  trigger  an 
ordinary  electric  hand  drill. 
And,  most  of  the  time,  the 
bit  will  suddenly  bite  into  the 
metal  after  it.  has  slipped  out 
of  place.  When  this  happens,  I 
end  up  with  a  hole  in  the 
wrong  place.  If  this  isn't  an 
earth-shaking  problem,  it  is 
certainly  annoying. 

My  method  of  dealing 
with  this  situation  is  simple 
and  easy  to  apply.  It  is  low  in 
cost  and  can  be  used  for  a 
number  of  applications.  It 
makes  a  great  project  for  the 
beginner  but  can  also  be  used 
by  the  pro. 

Essentially,  what  I  did  was 
wire  a  light  dimmer  con- 
trol in  series  with  an  ac 
socket  and  mount  everything 
in  a  box.  When  I  plug  an 
electric  drill  into  the  socket,  I 
can  conveniently  control  its 
speed  by  turning  the  knob  on 
the  dimmer.  At.  very  low 
speeds,  the 'bit,  doesn't  try  to 
wander  off.  Once  I  have  the 
hole  started,  I  can  crank  up 
the  speed  and  finish  the  job. 

After  I  built  the  unit 
shown  in  the  photo,  I  found 
that  I  could  use  it  to  control 
the  speed  of  a  saber  saw.  Low 
speeds  make  it  easy  to  start 
cuts  accurately.  Once  started, 
I  found  it  easier  to  control 
the  saw  by  running  it  at 
about  half  speed. 

I  also  found  that  the  unit 
does  a  fine  job  of  controlling 
the  tip  temperature  on  my 
soldering  iron.  Due  to 
thermal  lag,  it  takes  a  little 
time  to  find  the  proper 
setting  of  the  knob,  but,  once 
you  find  it,  it's  easy  to  reset. 
This  allows  you  to  operate  at 
reduced  temperatures  when 
soldering  sensitive  parts  and 
then  pour  it  on  when  you 
need  extra  heat. 

Finally,  1  use  this  unit  to 
control  up  to  600  Watts  of 
photographic  flood  lamps. 
Before,  my  only  means  of 
regulating  the  intensity  of 
light  on  the  subject  was  to 
move  the  lamps  closer  or  fur- 
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Parts  List 

Chassis  —  5  x  7  x  2  inches,  Radio  Shack  catalog  number  270-246 

Ac  wall  socket 

Ac  extension  cord  —  6  feet  long  (used  as  power  cord) 

Ac  wall  socket  cover 

Ac  wall  switch  cover 

Handle-kitchen  cabinet  type 

Light  dimmer  control,  2-wire  type 

Machine  screws,  nuts,  and  lockwashers 

Wire  caps 

Hookup  wire 

Rubber  feet 

Self-adhesive  paper 

Sheet  of  scrap  wood  5x7x1/8  inches  (for  top  piece) 


ther  from  whatever  I  was 
photographing.  Now  I  turn  a 
knob.  I  should  add  that  this 
procedure  isn't  recommended 
for  color  work,  as  the  shift  in 
color  temperature  is  quite 
pronounced. 

There  isn't  much  point  in 
my  giving  detailed  instruc- 
tions for  a  project  as  simple 
as  this.  Fig.  1  can  be  used  to 
locate  the  holes  and  openings 
in  the  chassis  and  top  plate,  if 
you  wish  to  duplicate  my 
unit.  All  but  four  of  the  holes 
are  drilled  slightly  larger  than 
the  machine  screws  which 
will  pass  through  them.  These 
screws  are  then  secured  with 
nuts  and  lock  washers. 

On  opposite  sides  of  the 
top  of  the  chassis  are  two 
ridges.  The  four  holes  I 
drilled  in  them  are  used  to 
fasten  the  top  plate  and  are 
drilled  slightly  smaller  than 
the  screws  used  in  them.  If 
care  is  used,  these  screws  will 
act  as  self-tapping  screws  and 
thread  their  way  through  the 
ridges.  This  eliminates  the 
need    for  trying  to   use  nuts 


Fig.  2. 

under      the     ridges,      which 
would  be  difficult,  at  best. 

And  finally,  the  hole 
drilled  in  the  right  end  of  the 
chassis  is  used  for  the  power 
cord.  It  must  be  drilled  large 
enough  for  both  the  power 
cord  and  a  protective 
grommet.  As  you  can  see  in 
the  photo,  I  used  self-ad- 
hesive paper  to  cover  the  top 
and  seal  it  to  the  chassis.  A 
sharp  hobby  knife  made 
trimming  excess  paper  an 
easy  task.  The  handle  makes 
it  a  very  portable  unit  and 
serves  as  a  good  place  to  wrap 
the  cord.  I  didn't  include  an 
on/off  switch,  as  one  is  built 
into  the  dimmer.  If  you  don't 
care  for  the  uses  I've  sug- 
gested for  this  controller,  you 
can  always  use  it  to  dim  room 
lamps.  What  you  do  with  dim 
lighting  is  beyond  the  scope 
of  this  article.  ■ 


2  METER 
CRYSTALS 

MANY 
IN  STOCK 

FOR  THESE  RADIOS  ON 

STANDARD  ARRL  REPEATER 

FREQUENCIES 


Clegg  HT-146 

Drake  TR-22 

Drake  TR-33  (rec  onsyl 

Drake  TB-72 

Genave 

Heathkit  HW-2021 

(rec  oniyl 

Heathkit  HW-202 

Icom/VHF  Eng 

Ken/WiJson 

Lafayetta  HA -146 

Midland  13-505 

Regency  HR-2 


Regency  HR-212 
Regency  HR-2B 
Regency  HR-312 
Regency  HR-2MS 
S.B.E. 

Sonar  1802-3-4,  3601 
Standard  146/826 
Standard  Horizon 
Swan  FM2X 
Tempo  FMH 
Trio/Kenwood 
Trio/Kenwood  TR2200 
Trio/Kenwood  TR72O0 


$3.95  EACH  -  IN  QUANTITIES 
OF  10  OR  MORE,  S3.50  EACH 


Certified   check  or  monev  order  only 
NO  CODs 


ROLI1V   DISTRIBUTORS 
P.O.  Box  436  R15 

Dunellen  NJ08812 
(201)469-1219 


-QUASAR  VIDEO 

TAPE  RECORDER 

SALE! 


We  are  constantly  testing  ham  and 
other  electronic  equipment  for  review  in 
73  Magazine.  In  order  to  be  able  to  keep 
this  not  inexpensive  project  going  we 
have  to  sell  off  the  equipment  used  for 
test.  Most  of  it  has  been  used  for  a  few 
days  and  is  in  every  way  as  good  as  new. 
in  many  cases  it  is  better  than  new  since 
95%  of  the  equipment  failures  come 
within  the  first  few  hours  of  operation. 

In  this  case  we  are  running  a  series 
of  tests  of  VTR  systems,  using  them  for 
regular,  ham  TV,  SSTV.  and  even  micro- 
computer programming  tests.  One  of  the 
best  we've  found  so  far  is  the  Quasar  sys- 
tem, but  we  still  have  to  go  on  and  test 
the  RCA.  JVC.  and  many  other  systems 
...  so  our  Quasar  is  up  for  sale.  We  paid 
well  over  S  1 ,000  for  the  Quasar ,  .  .  used 
it  for  a  few  days  and  have  gone  on  to  test 
more  systems. 

Quasar  VTR 

System special  like  new  $675. 

Quasar  two  hour  cassettes, 

each  (new  $25).  special  like  new  $12.50 

Major  Credit  Cards  Accepted. 
73  Magazine  •  Peterborough  NH  03458 


ALUMA 
TOWERS  ** 

VERO  BEACH.  FLORIDA  32960 

MFG'S  OF 
ALUMINUM  TOWERS 

*  TELESCOPING 

(Crank  Upl 

*  WALL  MOUNTED 

*  TILT-OVER 

*  GUYED  MODELS 

(to  100  Ft.) 


Excellent  for 
Ham  Communications. 


HIGH  QUALITY  —  LOW  PRICES 


MADE  IN  LONG- 
LASTING 
NO-RUST 
ALUMINUM! 

McCLAfiAM  SALES  TAKES  IN 

ANYTHING  ON  TRADE  FOR  NEW 

ALUMA  TOWERS. 

NEED:  Scanners,  CB,  2  Meter.  Marine. 

Amiques.  Coins, 

Ham  Gear. 

vVe  aocep!  'Ussier  Charges  'J<S3  Cards 


FOR  SALES  &  TRADES  CONTACT 
R.O.  McCLARAN  SALES 

430  Frank  lyn  at  Beach 

IncMantic.  Florida  32903 

1305>  723  4793 
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Cliff  V/iginton.  St,  WB5BSC 
RFD  1,  Box  208 
Burnsville  MS  38833 


CB  to  10 


—  part  XI:  Hy-Gain's  PLL  rigs 


Almost  every  late-model 
CB  rig  on  the  market  is 
capable  of  operating  on  10 
with  excellent  sensitivity  and 
output.  No  model  requires 
very  extensive  changes  to 
modify.  I  picked  an  inexpen- 
sive and  easily  converted  rig 
for  my  first  research  run  and 
achieved  some  rather  gratify- 
ing results.  A  little  fancy  tele- 
phone work  got  me  in  touch 
with  Charlie  Conners  KONG 
in  Nebraska,  who  I  knew  had 
spent  many  hours  in  design 
work  on  PLL  circuits.  As  it 
turned  out,  Charlie  has  done 
extensive  work  on  10  meter 
conversions,  and,  without  his 
advice  and  knowledge,  my 
conversion  could  have  been 
very  painful  the  first  time. 

The  Hy-Range  model 
681  A,1  which  I  chose  for 
conversion,  can  be  modified 
in  about  an  hour  and  per- 
forms well  (better  than  manu- 
facturer's specs).  Is  it  phase 
locked  loop?  You  bet  —  it 
only  requires  the  purchase  of 
one  crystal  instead  of  two, 
four,  or  possibly  six  on  some 
rigs,  and  the  receiver  sensi- 
tivity is  right  on  with  a  little 
realignment.  No  circuit 
changes  are  necessary,  and 
there  is  no  compromise  on 
sensitivity. 

Do  I  have  you  interested? 
Get  out  your' alignment  tool, 
VTVM,   and  signal  generator 


(necessary  equipment),  and 
set  aside  one  hour  of  your 
day's  schedule. 

Finding  your  way  inside 
should  be  no  problem.  Locate 
X101  and  replace  it  with  a 
new  crystal  which  is  deter- 
mined by  the  formula:  (N/2) 
+  9.510  MHz,  where  N  -  kHz 
above  CB  channel  1  (26.965) 
that  you  wish  to  operate. 

For  example,  suppose  we 
move  up  exactly  2  MHz  to 
28.965  for  channel  1.  Then, 
28.965  -  26.965  =  2000  kHz; 
2000/2  =  1000  kHz  or  1 
MHz;  1000  kHz  +  9.510  = 
10.510  MHz  for  new  crystal 
frequency. 

With  the  new  crystal  in- 
stalled, set  the  channel 
selector  to  channel  1,  attach  a 
VTVM  to  TPS  on  the  PC 
board  (junction  of  R114and 
R115),  and  adjust  T101  for 
1.5  V  dc  ±.1  volt.  This  step  is 
critical  and  must  be  done 
carefully,  as  it  allows  the  vco 
to  operate  within  "capture" 
range  of  the  PLL  circuitry. 
This  accomplished,  loosely 
couple  an  accurate  signal 
source  to  the  antenna  jack, 
flick  the  channel  selector  to 
channel  11 ,  and  carefully 
peak  T104,  T1 05,  T106, 
L112,  and  L1 1 5  for  maxi- 
mum receive  sensitivity. 

Next,  attach  a  power 
meter  and  dummy  load  to  the 
output  and  key  up  the  trans- 


mitter. Watch  the  power 
meter  and  tune  T102,  T103, 
L103,  LI  04,  L106,  LI  09, 
and  L110  for  maximum 
power  output  If  the  power 
output  exceeds  4  Watts  at 
this  point,  readjust  L1 10 
counterclockwise  until  it  is  4 
Watts  or  less.  This  last  step 
will  assure  an  output  free  of 
spurious  radiation.  Also, 
remember  that  these  adjust- 
ments are  interactive  and- 
should  be  gone  over  more 
than  once  for  peak  perfor- 
mance. 

And  there  you  are!  It*s~a 
first  class  10  meter  rig  in 
anybody's  book  -  in  about 
an  hour. 

Now  you  need  an  antenna 
for  the  little  jewel.  There  is 
one  CB  antenna  on  the 
market  that  will  operate  "as 
is"  on  10  with  less  than  2-to- 
1  swr  through  a  full  mega- 
hertz. The  M400  "Star- 
duster"  made  by  Antenna 
Specialists  is  a  natural,  the 
only  modification  necessary 
being  to  change  the  coax  con- 
nector from  the  CB  rig  to  the 
10  meter  rig.  But,  for  the 
ham  who's  got  to  have  every- 
thing just  right,  slip  the 
capacitance  hat  off  the  top 
radiator,  prune  the  radiator 
to  96"  and  the  three  radials 
to  98",  and  you  have  a  fine 
vertical    antenna    which    will 


show  unity  gain  with  a  good 
dipole. 

A  mobile  antenna  presents 
little  more  difficulty  than  a 
simple  retuning.  Most  com- 
mercially produced  mobile 
CB  antennas  fall  into  three 
categories,  and  all  can  be 
modified  successfully  with 
very  little  effort.  Quarter- 
wave  whips  are  simply  pruned 
to  resonance  with  an  swr 
meter  in  the  line.  Center-  and 
top-loaded  antennas  usually 
have  an  adjustable  metal  whip 
which  requires  a  slight 
shortening. 

Helically  wound  antennas 
may  be  carefully  shortened 
and  resealed  against  the 
weather.  There's  nothing 
really  difficult  about  the  con- 
version, and  most  can  be 
accomplished  in  30  minutes 
or  so. 

By  this  point,  you  should 
have  under  $100  and  about 
an  hour  and  a  half  worth  of 
time  invested  in  a  slick  10 
meter  station.  ■ 

Reference 

1.  Hy-Gain  model  682  uses  the 
same  conversion.  Models  2680, 
2681,  2682,  and  2683  requires 
different  crystal  formula:  Crystai 
X101  =  N/3  +  11.80666  MHz,  but 
tune-up  is  exactly  the  same.  Ser- 
vice manuals  (very  comprehen- 
sive) are  available  from:  Hy-Gain 
Electronics,  4900  Superior  St., 
Lincoln,  Nebraska  68504,  for  $5 
each. 
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PRIZES 


Biggest  Show  in  the  East 


N.E,  Convention 
Escapes  to  Country 

Conventioneers  and  city  dwellers  alike 
breathed  a  sigh  of  relief  when  the  news  was 
released  from  Newington.  The  New 
England  ARRL  Convention,  formerly  held 
in  Boston  for  several  years  was  moved  to 
the  tiny  hamlet  of  Boxborough, 
Massachusetts  on  Interstate  Route  495. 
Free  parking  and  easy  access  were  given  as 
two  main  reasons  for  the  move,  Home  of 
the  big  show  will  be  the  Sheraton  Box- 
borough  Hotel,  Exit  28,  Route  495. 

Prizes  Awarded 
Both  Days  of  Show 

Through  the  generous  cooperation  of  the 
manufacturers  and  exhibitors  lucky  con- 
ventioneers will  be  taking  home 
transceivers,  antennas,  microphones, 
amplifiers  .  .  .  the  list  goes  on  endlessly. 

The  event  is  a  non-profit  affair  and  sur- 
plus funds  go  directly  into  the  prize  fund. 

Every  Manufacturer 
Will  Attend 

Virtually  everybody  who  is  anybody  will  be 
there.  A  partial  listing  at  presstime  included 
[com,  HyGain,  Dentron,  Tufts,  73,  Spec- 
trum International,  Mosley,  Drake,  ARRL, 
Ham  Radio,  Yaesu,  CushCraft,  Robot, 
Atlas,  Ten-Tec,  Digital  Group,  CQ,  Ken- 
wood, Byte,  Tri-Ex,  Hamtronics,  Har- 
rison, Science  Workshop,  TPL,  ETO, 
Newtronics,  HAL,  Heath,  Bay  State, 
Evans,  Radio  Shack,  Alda,  DSI,  Tel-Corn! 
Harco,  etc.,  etc. 

Big  Events  All  Weekend 

Included  will  be  movies  of  the  Clipperton 
expedition,  YL  fashion  show,  bus  trip  to 
ARRL,  night  club  show  and  banquet,  sem- 
inars on  antennas,  ATV,  you  name  it! 

There  will  be  2  meter  fox  hunts  and 
bargains  in  the  flea  market! 


Discount  Coupons  Mailed  September  8th 
23,700  Sent  to  New  England  Hams 

Registration  will  be  $4  early  bird,  $5  ai  the  door.  If  you  were  in  the 
spring  1978  callbook  you  were  sent  a  flyer.  You  can  order  tickets 
directly  from  the  ticket  chairman:  George  Stewart,  W1ZQQ,  17 
Barnes  Avenue,  East  Boston,  Ma.  02128.  Children  under  16  ad- 
mitted free.  Hotel  reservations  should  be  made  directly  with  the 
Sheraton  Boxborough,  Boxborough,  Massachusetts  01719. 


Active 
Voltage  Divider 

—  for  dividing  active  voltage 


P.  G.  Lefe-jre  PY1AQUCT1EM 
Vasco  Camara  9A 
Car  cave  Jos,  Portugal 


If  you  intend  to  perform 
experiments  that  require 
dual  power  supplies  and  you 
only  have  a  single-ended 
supply,  then  the  circuit  in 
Fig.  1  is  for  you.  Pin  numbers 


are  for  the  mini-DIP  or  TO-5 
packages. 

Actually,  it  is  nothing 
more  than  a  voltage  follower, 
just  textbook  stuff,  but 
maybe  not  widely  known  in 
hobbyist  circles.  As  its  name 
implies,  the  operational 
amplifier,  by  virtue  of  its 
intrinsic  properties,  wili  cause 
the  voltage  at  its  output  to 
follow  the  voltage  impressed 
upon  its  noninverting  input. 
This  voltage  can  be  con- 
veniently selected  by  means 
of  a  potentiometer. 


The  op  amp's  output  will 
then  piay  the  role  of  a 
"synthetic"  ground,  and  you 
will  enjoy  the  possibility,  of. 
selecting  the  potential  of  the 
ground  terminal,  provided 
that  it  does  not  come  closer 
than  3  volts  to  either  supply 
line. 

In  addition  to  the  above 
limitation,  the  maximum 
current  output  of  the  op  amp 
will  dictate  the  maximum 
current  differential  between 
the  two  branches  of  the  cir- 
cuit that  it  can  handle.  If  the 


W 


l'« 


l, 


J    f« 


two  currents  are  identical,  the 
op  amp  will  be  just  loafing 
along  and,  theoretically, 
there  will  be  no  current  what- 
soever flowing  into  or  out  of 
the  op  amp.  If,  however,  one 
of  the  two  branches  draws 
more  current  than  the  other, 
the  op  amp  will  have  to 
source  or  sink  that  difference. 
See  Fig.  2.  The  arrows  indi- 
cate conventional  current 
flow. 

The  741,  like  most  other 
op  amps,  is  internally  pro- 
tected against  short  circuits 
and  can  indefinitely  with- 
stand a  short  between  its 
output  and  cither  supply  line. 
Therefore,  do  not  be  afraid  of 
blowing  up  the  device.  If  you 
try  to  exceed  its  capabilities, 
it  will  just  refuse  to  co- 
operate, and  you  will  lose 
control  of  the  voltage  at  the 
ground  terminal. 

This  limitation  raises  an- 
other question:  How  much 
current  can  you  expect  out  of 
this  circuit?  There  is  not  one 
single  answer  to  this  question. 
If  the  positive  and  negative 
currents  are  nearly  identical, 
the  limitation.,wjll  be  imposed 
by  the  capabililies  of  the 
single-ended  supply,  but  if, 
on  the  other  hand,  those 
currents  differ  widely,  the 
limitation  will  be  imposed  by 
the  maximum  output  of  the 
741 .  It  so  happens  that  this 
device  was  never  intended  to 
be  a  current  driver  and,  in 
fact,  manufacturers  do  not 
guarantee  or  even  specify  the 
current  that  you  can  expect 
out  of  one  of  those  little 
beas'ts.  If  you  sift  through 
available  literature,  you  will 
see  this  parameter  quoted  at 
anywhere  between  5  and  15 
mA- 

Confronted  with  this  situa- 


Fig.    1.   Pin  numbers  are  for 

the     mini-DIP     and     TO-5      Fig.     2(a).     Current    at    the     Fig,  2(b).  Current  at  the  nega-      Fig.   3.   Pin  numbers  are  for 

packages.  positive  branch  is  greater.  live  branch  is  greater.  the  74-pin  DIP. 
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MADISON 

ELECTRONICS  SUPPLY,  INC. 


1508MCKINNEY 
713/658-0268 
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HOUSTON,  TEXAS  77002 
Nltes  71 3/497-5683 


NEW  [EXCITING!  BREAKTHROUGH! 
DRAKE  TR-7  TRANSCEIVER  &  ACC. 


TR-7 

TR-7  &DR-7  DIGITAL  R/O 

PS-7  POWER  SUPPLY 


$886.00 

$1072.00 

$166.00 


CALL  FOR  QUOTES  ON: 

YAESU 

KENWOOD 

FT901  DM 

TS820S 

FT625 

TS520S 

FT225 

TR7400A 

ALDA,  AMCOMM 

,  ETO  ALPHA 

TEMPO  VHF  ONE  PLUS 

omm«j 

ANTENNAS 

Model  OJA-146 

TWO  METER  AMATEUR  BAND  146-148MHZ 

•  NO  GROUND  PLANE  REQUIRED 

•  USE  FIXED,  MOBILE,  OR  PORTABLE 

•  SdB  QAIN  OVER  ISOTROPIC  IN  MOST  MOBILE 
APPLICATIONS 

•  OVERALL  LENGTH:  LESS  THAN  64  INCHES 

•  COLLAPSIBLE  TO  22  INCHES.  MAY  BE  PACKED  IN  SUIT- 
CASE FOR  THOSE  OUT-OF-TOWN  TRIPS 

•  STEEL  WHIP  AND  ADAPTER  INCLUDED  FOR  MOBILE  AND 
FIXED  APPLICATIONS 

•  VSWR:  LESS  THAN  1-1:1 

PRICE  $39.95  UPS  Prepaid 

220  MHz  — $37.95  450  MHz  -  $37.95 

AMATEUR  BEAMS-mstock- 


FINCO  A62  6/2m 
TELREXTB5EM 
RIW  432-19 


$61.00 

$415.00 

$49.95 


/I 


CALL  FOR  FAST  QUOTES 
SPECIAL  ORDERS  WELCOME 


TERMS:  All  prices  FOB  Houston.  Prices  subject  to  change  without  notice. 
All  Items  Guaranteed.  Some  Items  subject  to  prior  sale.  Send  letterhead  for 
Amateur  dealers  price  list.  Texas  residents  add  5%  tax.  Please  add 
postage  estimate. 


MADISON  FABULOUS  FALL  BUYS 

KLM:    Antennas,    Linears,    Accessories    All    in    Stock.    Frae 

balun  w/2  meter  base  antenna. 
FINCO    AMATEUR    BEAMS    in    Stock    —    Call!    A62.6    and    2 

Meter $61.00 

2  +  2  Horlz/vertlcal $37.50 

BIRD  43  Wattmeter  plus  slugs,  in  stock,  prepaid  freight. 
BENCHER    keyer    paddles    in    stock    $39.95;    chrome    $49.95 
YAESU 

FT-301D  +  Free  FP301 $935 

FT-301  +  Free  FP301 $769 

YAESU  FT-901 D  series Call  for  Quote 

TELE-TOWER:  40'  w/breakover $299 

55'  w/breakover $399 

MICROWAVE  MODULES  MMT  432-2SS $259 

UPS  Paid. 
F9FTTONNA  antennas:  144/16  el $55.95 

9/19  OSCAR $53.00 

JANEL  Preamps  QSA-5 $39.95 

TECHNICAL  BOOKS:  ARRL.  Sams.  TAB,  Tl,  Rider,  Radio  Pub.. 

Callbook,  Cowan,  TEPABCO.  may  others call 

HAM   X   ROTOR  (New   Model)  Turns   28   sq.   tt.   of   antenna. 

List  $325.  In  stock Your  Price  $249 

CDE  HAMIII $129.00 

SWAN  METERS:  WM  6200  VHF  Wattmeter $49.95 

SWR  3  Mobile $9.95 

TELEX  HEADSETS: In  stock 

CETRON  572B $27.95  ea. 

RAYTHEON  572B $24.95 

ADEL  nibbiing  tool,  $6.45;  punch  $3.50 

CABLE  5/32",   6-strand,   soft-drawn   guy   cable.   For  mast   or 

light  tower,  3*  foot. 
BELDEN  COAX  CABLE:  9888  double  shield  RG8  foam  coax, 

100%    braid,    suitable    for    direct    bury    39e    It.,    8237    RG8 

21e    ft.,    8214    RG8    foam    25*/ft.,    8448   8-wire    rotor    cable 

16e    ft.,    8210     72    ohm    kw    twinhead    $19/100    ft.,    8235 

300    ohm    kw    twinlead    $12/100    ft.,    Amphenol    PL-259, 

silverplated   59c,   UG175   adapter  19«,    PL-268  dot   female 

$1.00.  BNC  female  chassis  mount  59*  ea.; 

BELDEN  14  gauge  cop.  stranded  antenna  wire $57100  It. 

TIMES  Vi"  foam  hardline  60*/ft. connectors  $15  ea. 

7/8"  Foam  Hardline  1.50  ft.  Connectors $25.00  ea. 

KESTER  SOLDER  1  lb.  60/40  . .  062 $6.50 

LEADER  -  GDM  LDM815 .......  $89.95 

MALLORY  2.5A/1000  PIV  epoxy  diode l9«  Ba. 

.001  MFD  20  KV  CAP $1.95 

GE  receiving  tubes 50%  olf  list 

GE6146B.8950 S7.9S  ea. 

SWAN  750CW  +  Free  PSU-3 , $675 

THIS  MONTH'S  SPECIAL 
KENWOOD  TR7500A  . , $249 

16  ELEMENTS  —  F9FT  —  144  MHz 


144/146  MHz 
17.8  dBi 
50  ohms 

length  6.4  m. 


The  'Tonna'  You've  been 
hearing  about 

SWR     1.2:1 

Wt.  4.4  kg. 

Horiz./Vert. 

F/B  ratio  22  dB 


Side  lobe  attenuation     60  dB 

Horizontal  aperture     2x16°  (-3  dB) 

Vertical  aperture    2x17°(-3dB) 

$55.95 


AUTHORIZED  DEALER 


Vhf  engineering 

Makers  of  tfiB-WorW*  Most  Complin  Line  of  VHF-Fd'  Equipment 
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tion,  1  decided  to  find  out  for 
myself  and,  scrounging 
around,  was  able  to  gather 
some  twenty-five  different 
units  from  several  manu- 
facturers and  in  different 
packages.  Their  short  circuit 
current  was  measured  with 
unexpected  results:  Mini-DIPs 
and  metal  cans  gave  about  16 
mA,  whereas  14-pin  DIPs 
gave  a  surprising  30  mA! 

Inasmuch  as  the  output 
current  limitation  is  tempera- 
ture dependent,  I  also  ran 
some  tests  with  heat  sinked 
DIP  packages  with  incon- 
clusive results,  and  it  is 
doubtful  whether  it  is  worth 
the  trouble. 

There  are  in  existence 
other  op  amps  capable  of 
greater  current  output,  but 
they  are  not  only  difficult  to 
find,  but  expensive,  as  well. 
The  circuit  of  Fig.  3  is  a  more 
practical  solution  if  the  un- 
aided 741  is  not  capable  of 
delivering  the  performance 
you  need.  I  designed  this  cir- 
cuit after  unsuccessfully 
trying  2  different  designs 
published      on      separate 


Device 

Polarity 

BVcBO 

BVcEO 

ev 

EBO 

lc 

Pd 

Condition 

S9101 

MPN 

60 

60 

5 

4  A 

40  W 

Ambient  T=  25°C 

S9121 

PNP 

60 

60 

5 

4  A 

40  W 

Ambient  T  =  25°C 

TIP  110 

MPN 

60 

60 

5 

2  A 

50  W 

Case  T  =  25  C 

TIP  115 

PNP 

60 

60 

5 

2  A 

50  W 

Case  T  =  25  C 

occasions  by  trade  magazines. 
The  first  design  only  worked 
if  the  negative  branch  drew  a 
heavier  current,  and  the 
second  one  was  plagued  by 
oscillations. 

In  the  unit  I  built,  which  is 
now  a  permanent  fixture  of 
the  workbench  at  CT1  EM,  I 
used  2N4898  and  2N3585 
transistors  for  the  simple 
reason  that  they  were  avail- 
able from  my  junk  box.  Any 
power  transistor  in  a  TO-66 
or  TO-220  package  should  be 
okay.  It  would  be  futile  to 
try  a  big  brute  likea2N3055 
because  the  741  would  be 
unable  to  provide  the  base 
current  necessary  to  fully 
exploit  its  power  capabilities. 
With  the  transistors  above, 
my  unit  can  provide  currents 
with  an  imbalance  exceeding 
1  Amp. 

If  you  are  stiil  not  satisfied 


Table  1. 

with  that,  you  may  use 
Darlington  amplifiers  instead 
of  plain  transistors.  These 
amplifiers  from  the  outside 
look  just  like  any  transistor, 
and  they  are  inserted  in  a 
circuit  as  if  they  were  just 
that.  The  main  characteristic 
of  such  devices  is  a  phe- 
nomenal static  current  gain. 
Therefore,  the  skimpy  cur- 
rent output  of  even  a  741  will 
be  sufficient  to  provide  the 
necessary  base  drive.  Suitable 
devices  would  be  Motorola's 
HEPS9101  and  HEPS9121. 
Texas  makes  the  TIP  110  and 
the  TIP  115,  which  are  lower 
in  power  capability  and 
would  require  heat  sinking. 
See  Table  1  for  the  main 
parameters. 

On  the  schematic,  R-\  and 
R.2  are  optional  and,  if 
installed,  should  be  about 
10%  of   R3.  The  pot  should 


be  about  50k  and  the  bypass 
capacitors  (from  ground  to 
the  supply  rails)  should  be  .1 
ceramic  disc.  It  will  be  ad- 
vantageous to  use  the  14-pin 
package,  rather  than  the  mini- 
DIP  or  metal  can,  and  have  all 
pins  soldered  to  the  board 
rather  than  socketed,  for  im- 
proved heat  transfer. 

Before  you  decide  to  go 
the  Darlington  way,  make 
sure  that  your  power  supply 
has  enough  beef  to  exploit 
the  performance  afforded  by 
the  very  high  current  gain  of 
these  devices.  Remember  that 
the  tremendous  amplification 
is  obtained  only  under  static 
conditions  and  falls  off  quite 
rapidly  with  increasing  fre- 
quency. Eventually  you  may 
run  into  a  circuit  whose 
current  demands  fluctuate 
too  rapidly  for  the  Darlington 
to  follow.  ■ 


•  FREE  STANDING 

•  DESIGNED  TO 
UNIFORM  BUILDING 

CODE  REQUIREMENTS 

•  HIGH  TENSILE 
ALUMINIUM  ALLOY 

•  SIZES  TO  SUPPORT 
ANTENNAS  FROM 

5-15  SQ.  FT.  OF  AREA 

•  WRITE  FOR  FREE 

BROCHURE 
(QSL  CARD  IS  FINE) 


MARKO  MFG.  INC. 

M56 

P.O.BOX  L 

SO.  WINDSOR,  CT  06074 


REPEATER 
AUTOPATCH 

Offer  your  club  COMPLETE 
emergency  communications 

Commercial  quality,  gold  plated  contacts,  plug 
in,  epoxy  glass  PC  boards.  12  volt  DC  or  115  volt 
AC  operation  -  Power  supply  included.  Four 
digit  access  -  Single  digit  releases  -  field 
programmable.  Hybrid  network  -  No  switching 
required.  FCC  certified  telephone  line  coupler. 
Auxiliary  "In  Use"  contacts  supplied,  tand  line 
"call-in"  signalling  control  contacts  provided. 
Price  complete  S49B  +  $3  shipping  &  handling. 
Master  Charge,  Bank  money  order,  or  certified 
check  acceptable. 

Accessories:  CES-300  powered  tone 
pad  -  S59  BUS-COM  Soft-touch® telephone 
powered  mike/pad  element -$34.95.   M76 
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MONROE  ELECTRONICS,  INC. 


100  Hause3  Ave,,  Dept  412,  Lyndorwille,  N.Y.  1403B 


eptember  Jpecials 


.S1S9.95 
. .  I  50.00 
..  104.00 
...70.00 

..  145.(30 
. .  2. 1 0.00 
...43.00 
...  27.00 
.,.,.9,00 
3.00 

..  209.00 
.  IS7.Q0 
.  .  199.00 
.  .  1  3600 
..  U4rQQ 

.  189.90 

.  1  17.00 
-2  17.00 


S49.95List,  33. SO 

39, 9S  Ust,  60.00 

]  49.95  List,  09.00 

179.95  List.  JZO.OO 


HYrGAIff 

TH£DXX-'6el.  Tribander 

TH3MK3-3  el.  TriLwnder  ... 

TH3JR-Low  Power  Beam  

1  SAVT/WB- 1  0-SOM  Vertical    . 
MOSLEY 

TA33-3  et,Tribander 

CL-36-6e].Tribander 

p!V-4C-:0-40M  Vertical     

RV-SC-SOMKlt  forRV-4C 

RRV-3*5-Roof  Mount  Kit 

Antenna  Weatlier  Guard 

WILSON 

System  One- 5  el ,  Tribander.  , .    .  , 

System  Two-4  e[.  Tribander 

Dfl-S4-5el    20M.4el.  1  5M 

DB-43-4el.  t  5jM,  3*1,  10.M 

DS-33-3*?!    I  OS.  t  5jYI 

CVSHCRAFT 

ATB-34  Tribander 

ROTORS 

Cornell  Dubjller  Ham  I!] 

Cornell  DubllierHamf^ _. . 

Alliance  HD-73  99.00 

POWER  SUPPLIES  BY  SAY 
Qvervaltage  BvOvercurrrent  Protec. 
SPS-4:  4  AMPS 
SPS-8:  SAMPS 
SPS-20:  20  AMPS 
SPS  30:30  AMPS 
WIRE  ANTENNA  COMPONENTS 
wire  Is 

by  SaxtOn— sold  in  50  ft.  increments — price  per  foot: 
5300-lBft^  Copperweld(TM]  2^1..  over  300  ft.  I.Z<f 
5302-t4£S.  Copperwe[d[TM)  44/ft.,  over  300  ft.  2.9c 
530312s1    :  opperweld(TM)  AViVfi.,  over  300  ft.  3.8<f 
8283-RG-8/U  Foam.  95%  Braid,  L3ga.-200  ft,  up  13.54 
82S5-R&-8/U  Foam,  95%  Braid.,  £  t  ga.-lQG  ft,  up  15.51 
829l-RG-58A/UFoam.  95%  EraEd,  20  ga.-200  ft.  up  5.7* 
[596-RG- 1  74/U  Miniature  50  Ohm  200  ft,  up  3.6* 
Hy-Gain  End  Insulators-f  1  SG-List  53.95/pr.  $2.85 
Hy-Gain  Center  Insulator  #  t  55-List  55.95.  $4.30 
Z50Z-3QOOhrn  Open  Wire  Line.  100  ft.  Coils  dc/fc 
2500-450  Ohm  Open  Wire  Line.  I  00  ft.  Coils  4<I/ft. 

c89   COMMUNICATIONS 
SERVICES 


3Z6A  WEST  MAIN  STREET 

PHILADELPHIA  MS  393S0 

PHONE:  COi  (5*  S34S 

HOURS:  8-5  Mon-Frl. 


Bend  Btamp  for  price  sheet  or  St  check  for  full  lino 
catalog.  $1  refundable  on  first  order.  We  da  not  expert. 
All  shipping  is  collect. 
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slinky 

SLINKY!  $43.95  Kil  A  LOT  ^antenna 
in  a  LITTLE  space  Me*.v  Sim'-ryi'dipole* 
srwiih  helical  loading  radiates  a  good 
signal  at  1/10  wavelength  fangl 


•palrnf  So    S.853J20 


This  electrically  small  80/75,  40 
&  20  meter  antenna  operates  at 
any  length  from  24  to  70  ft.*  no 
extra  balun  or  transmatch  needed 

*  portable  —  erects  &  stores  In 
minutes  •  small  enough  to  fit  in 
attic  or  apt.  *  full  legal  power  • 
low  SWR  over  complete  80/75, 
40  &  20  meter  bands  •  much 
lower  atmospheric  noise  pick-Lip 
than  a  vertical  &  needs  no  rad*als 

•  kit  incl.  a  pr.  of  speciany-made 
4"  dia,  by  4"  long  coils,  con- 
taining 335  ft.  of  radiatmg  con- 
ductor, balun,  50  ft*  RG58/U 
coax,  P  L259  connector,  nylon 
rope  &  manual. 


ASTATIC 
MICROPHONES 


T  UnBUlDrt  lfanSl5T0T.f«l JS2.0O 

T-UG'J-DlQ-i  "Silvor  EsatnJ'  ifansinoNiwi   .  .  S71.40 
U<S.D!{iaci>r.|uiii<:orc»nal ,_.,...  .  S-56.BO 


I 


.■rxl  ■-  iltai  hl*H  arabcitniB.  V*  iLhlI-t4  1*  ■tihmM 

KOBfh    r  10,3x14      iuD  FtaUIr    -J-lUJjIiC   '■.II    HtCttl    "Carl 
(rfll   -,.  .-   !.-   r-.-.:   j      i.   ..L..   ..IK.L.  <lnb.i  ^   ... 

tr.  'Vjnj  st-ilc^t     "  '"i"*.  C»np"»>  ^>  jKjJ        aL>-  si-...- 

3UBBEP.  DIH"BJ15 

S-  iw  -  rittEwndjiri.  T.l.>s->i     -     -f^uTL SJ.G0 

N:   jta  -  aril  B»w yi.oo 

M  .     :±S—  TSC  Bast  V.i,-.ir.   lAi.il.  510. DO 

Ns.  aT-S       "F"  Sas  &  t*  tmm  '■*  *WH.*  Tiwo S1C.WJ 


N'-i.  J-:"!-  6U  i3:>£«j.  K»flWBd.Df«kc. 


.   ;  ■   ■■  ■■■ 


i^CfSSORIE 


■      FT-30T  or  FT-301D 

COMPETITION  QFtADEH^  KGVR 

FT-SaiDu  16M0MXGVR 

FT-sa:D  iSCmOMXCvp 

FT-5-3^DE  Via  luW  tfCYR 

INTERNATIONAL  GRADE  11F  SCVTi 
FT-101F  16D  IDV  /.C-p 

n  impE        ibD^iov  scsm 
t-.icirx  ic3  i^w  [fffi  a%| 

ST"I..PTTaT£HFlCVK 

V  Zi      VDgi'j' 

ft-?  ftv  anrWM 

i-   FTftANSCO^Hi 


EM 

Twill 

m 
m 

F^MCl  Jl 

^r  Si1  S 

■"■Cr"  a 

ems  HC  F. 

IflK*  B  F: 
P.I.CES50RIESF 

FC-M1  * 

FVjOI  V 

FP-lDl  p- 

FFJOID  R 

eD-JC'I  M 

SP  »iJ  -a. 

iruci  a 


■-  ■-  ■ ..  ■ 

iM*'  iSAIES 


MiruiJii 
3COC  bib 


3nE 


'■   i.r' 


■.-** 


I  ..  t 


-r^T^l 


sjIliC'  Bxni  nir-sriCHi 

FT»G-7QM  i'l  tta-"=  "  =  HLVn  "* 

FF-ICiS  i»Wi«V« 

FF-tGlED  f»-.W5W  Dplli 

IFJT-HHa  T1QHAI.  GRADE;  TRANSMITTER 

FL-101  IfiO-lLJM  KMITP 

LINEAR  AMPLIFIER 
FL-21WB  flO-IOM  Linear 

TEST  EQUIPMENT 


.-ill 
■¥<*&* 

MMIII1HWIH 

rtman 
■  :t 

*%-."J|R 
Sf-WIB 

s^'oipe 

■  ■^.-: 
■ik: 
■x-i 

■■':  ■_ 


r-.-j  ■    =  -  . 


•jto 

AM  Ml 

cwn-hr 

NCCAM 

"■  ■-      .  L30'        ■   ... 

-r::iaH^Jai- 


•K-jKIJ 


BQQif 


10  PPM 


•••Zm.^b  SOOmHf.    1  PPM 

YCiME  MO  mHt  5.02  PPW 

YP-rM  Dummy  Loatf 
KCE^sC-hiee.  FOR  all  Models 

YD  lift  ri^l.OiD«*K** 

YQ-3*4A  Hl-tO?  ti.'iK  Vi^O 

VD-K6  NlZHsnj  W*i 


ACCESSORIES 

:-,s  ■■f!.:;-i  : 

VC-2Z' 
MMB-5 


f- 


'  ■  ;■  ;  ■•■■  ■  ■ 


FOP,  VHF  EQUIPMENT 

MaifcarUfilE(FT^Jt)E:; 

6Sae/2?1  MOB,  HBUijt 
Sar^MPlrt.  MknuJU 

rT227fiMobile  Wounl 
a  amp  Pow^i  Suupiv 


PANAVISE 

It's  like  no  other  tool  you've  ever 
used.  Its  head  rotates  a  full  360 
degrees  —  and  tifts  180  degrees 
from  vertical  to  horizontal.  Imag- 
ine how  that  kind  of  versatility 
simplifies  work  procedures,  just 
one  convenient  knob  locks  work 
in  any  dessred  position. 


PANAVISE  offers  a  variety  of 
in  terchangeable  work  holding 
heads,  bases  and  accessories  for 
every  imaginable  function.  But, 
just  because  ifs  small,  doesn't 
mean  you  can't  use  PANAVISE 
for  some  pretty  rugged  work.  It's 
a  vise  every  craftsman  deserves. 
MODEL  300 
Original  Base 

Designed  for  all  normal  perma-_ 
nent  installations.  Three  lugs 
spaced  120  degrees  apart  provide 
maximum  mounting  stability. 
Overall  height:  3-13/16"  (97 
mm).  Base  diameter:  5"  (127 
mm). 

MODEL  303 
Original  Vise  Head 
Wide  IV/'  (63  mm)  jaws  open  to 
2Vif"  (57  mm),  Head  is  pressure 
diecast  aluminum  alloy/with  steel 
and  brass  inserts.  Hammertone 
9  ray /green  finish.  Replaceable 
nylon  jaws.  Package  includes  both 
Models  300  &  303  for  $21.95. 


GIANT  FLEA  MARKET! 
THOUSANDS  OF  SSSS  IN  PRIZES! 

Don't  Miss  The  IU.E.  ARRL  Convention 

Oct.  14th-15th 

At  The  Beautiful  Sheraton  Boxborough 

Boxborough,  Mass. 
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CATALOG 

INDEX 

Advanced  Electronics— 2 

AMEC0^7 
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Astatic— 1 
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Bird-7 

Bomar-4 
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CDE-5 
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CIR-18 
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Wilson  Electronics  Corp.- 
World  Radid'TV 
Handbook— 1 O 
W2AU-8 
W2VS-8 
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Prices  FOB  Medford  MA. 
MA  residents  add  5%  sales 
tax. 

Minimum  $3.00  for 
shipping  &  handling 
on   ALL   ORDERS. 


Name. 


Call. 


Address, 


.State. 


Zip. 


Order: . 


n  Check  enclosed  -  Visa  n  Master  Charge  n  American  Express 
PS  ICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


Credit  card  #_ 
Signature 


Card  expiration  date . 


TUFTS 


Radio  Electronics 

209  Mystic  Avenue 
Medford  MA  02155 
(617)  395-8280 


Tufts  Radio  Electronics  •  (617)  395-8280 
TC-1 


THOMSON-CSF 


MODEL  NET  PRICE 

12V4  $19.95 

102  $24.95 

107  $28.95 

103R  $39.95 


104R 
108RA 
10SRM 
109R 


$49.95 

$79.95 

$99.95 

$149.95 


MODEL 103R 

NPC  2S  A.mp  Betl^liH.'Cd  Power  Evpf'v.  4- Way  ^fblBCWCl. 
Output  Voltage  and  Current  MEters 

Exlraheavy-diityunilqyieHycaiivriis  tlb  veils  AC  lo  13.6  wills  DC  :  200 
millivolts  1B  amps  rartlrtLB  sfi  It!  slate.  Feslures 

■■  ■      ■      ■■■■  .■,.■..     ■■■■■■■        ■.   ;.■;■. f..-.         .  ,    ■.  ■      ■.■.;■.    ,■.:  :■  . 
faropenflrfB  mot  ■-'  ■:-      ■■;■■:■.:■  9  linear  amplife  in  your  home  or  office. 
Excellens  bench,  power  stipply  igr  ;&siir.g  and  servicing  n1  cryjbila  cowirau- 
■; ■■■.  :h  equip-rr-s-nl 

Qi-lfHjIWItflijij 


13  &    i   ZVDC 


WC    i   3VDC 


J  E2I 


MODEL  lOSRM 

NPC  13  Amp  Regulal 

Power  Suers 

RnSkd  Sla 

3  ■;■,', jv   ■■■■'■■;■',■,■■>■;■;■. 
CurrEnr  iviet 


This  heavy  (July  unit  qureiiy  converts  1 1S  vtfi$  AC  Ic  13.&  volts  DC 
.  .■■■■.  .:■..-.  '■•■  .';■ .  \:  -■■:  --(MOUS.  1?  amps  rra*  Air  solid  Stale, 
fesiuresdua;  current  gvr  ..v:  .  ■  ■■  . . -■::■■  >?  ;■     h-lIuhi    Ideally 

seined  loi  operating  mobile  Haifl  rs-S li  I    ; 

r.Eivers  m  yewr  hosn;  or  ofl'tce  Can  afco  te  uSEii  [o  t"CMe- Charge  I? 
»el  car  baieircs 

US    ■  3VOC 


Oulpul  VOIIiiim 

I3«      i^vCC 

.  .-■■:.:/■     .-,  :  ■■:.-.  ..:...-,; 

jonav 

Rip  pi  eJ  No  is* 

2  mV  RMS 

Transient  Response 

2D  USlte 

■".  Continuous 

B  Amp 

Current  Uinl 

■:-■-.■.  FoloOiitl. 

!5«iriu 

:.■■■•■::  ■■■     ■  ,:>.    ■■■-,.  ■..:■  ■;■ 

i<l  ^V 

Cumsni  UlMI                                      26  An>p 
.■■■:■■••■.■■■■!  jb  Protection                      niV                              15  V 
Thermal  Overload                              IBO-f 
Casst  4*|'"(JHI.k«"{*,Jx.hVh*I  SnteSngWtosM   13  IB* 

jj^^k   MODEL 104R 

IS        ® 

ReoAiiovetJ. 
Solid  Slate.  D«*l 
Ouerloart  Protection. 

..:.  ■■■■■    ■■•     ■;'   •'■;  :■-■.  ■*.;:   .:,   :.'■;  ■.'■  -;■;.:/ 

DC  i  700  millivolts.  Handles  'I 
amps  DjhIiiUiOuS  End  5  am^  rcax. 

■  .     .■    ::  ■     :  !  ■■         .      ■   ■:     ::- 

:.■      ■■    ■                    :■:..>.,     ...■       ;     ■..■!. 

llHracii  tar  *1mb0S  Cants    ■;  ■;/;  .■■ 

I  2VDC                          13.5  I  3  VOC 
V                                   M)mv 
RMS                               r>  mv  fthiS 

.           ..           ,:                                .                ..           ,               ..          ..                        . 

sdio  IransmiJIu.  add  high  quality  e 

■.''.■  -.;.-. :■■-'.:  ..    ■      .  .  ■■■,■■■■     . 

OuSputVOIIiigv                                 13  E. 

.      ■!.    '     ::.-.-  ::■■<:-■    ■:'...    ■                               X-  r 

FtipplefNoiss                                    9.tn 

Cas*  =r..    [H]x  J".-    lYmSVtD]  Sh-ippmc-  Weighr  3  5  lbs 
ALSO    AVAILABLE    AS    MgDEl     trjSRA 
WITHOUT   METER   A^iD  OVf  FlVOLTAGE 
PROTECTION, 


MODEL  107 


POWER  SiUP !PLV 


MODEL  12V4 


fifnclions  silerstiy  in  converting  "HE  Vo(t3  AC  W  12  volts  DC  4  amps 
comrnuoLS.'Sarnp-smax  Enables  anyone  tow-joy  C6  r^dio.  csr  &-trsck 
ca.iri.d.n:E.  cgs^ette  placer  or  car  rarjiti  m  a  fiomeoroffi'tre 

Cofiiifiuous  CJuifcm  [run  losai  ^  Amp 

Ol>»PUl  le(Noioad)  15  V  jii3i 

Oulpul    ■.■  .  jC^FullLOaOl  lSUmin 

F  i  iie-r  i  n  •      ■  t-aw  10,0-OiJuF 

Rippie  [Full  !_■«*}  &V  ttHS 

Short ClICLlt'--     JCCtOH  THermal  Bfeaher 

Case  3";H)>:  :tf  (W;  x  51i"  [D>    Sfuppmgweitjni .5  Cos 


NPC  1.75  Amp 
Power  Supply- 
3  Amp  Max. 

Functions  silently  m  Mfiwn- 

ing  115  vdHs  AC  lo  12  volts 

DC.  ItJeally  suiieil  for  mos! 

applicatmis  including  8-l«aJS<  stereo,  oirglar  alarm,  car  radio  and 

cas-sette  tape  player  within  power  raltng 

en![FutiLoaa>  I.TSAmp 


Frlterir 

RiCplftlFull  1. 
Short  ChojiI 

Case  3"[H^ 


!'i-      :•■  ,■ 


T2^  Till 

5.0DBLF 
4  V  HM3 

Thermal  8r> 
■'  (D)  Shipping  weignt  Jir>s. 


m.. 


MODEL  103R 


NPC  A  Amp  Regulated 
Po^vcr  Supply- 
Soird  Sure.  Dual 
Ovufluau  ProtoctFon. 


Converts  U5  vnlls  AC  la  13.6  vQJlS  DC  '  £00  millivfjlis-.  HamJfeE  ?.& 
amps  caminuous.anrj  ■)  ^mps  mat  Ideah?  nulled  lor  aoplicaiiors 
wJieiErtohumarKlDC  slati  .'.  a  1  such  asCB  IranstnisstUn. 

smiElE  H^m  radiu  tiaiiSfTHIiei.  iflfl  Jligr  ■."■:  ■■■;:■/  :■■,!■   >■■■. 

CaiafsohBu^    -.-  .hi baheeias 

T3  6  ■  3VDq 


MODEL  102 


□utpuiV.-iH"^: 

l&&  J  VVDC 

LtriWLfl>a  niful^tion 

nKMtNot^ 

3  rfiV  RMS 

TrterffifH  SeSUW 

CallUlt  Carfflnac 

2  5  Amp 

Current  timil 

Curreni  Fcldbacl 

Case:  3"<H)  Jtl'- 

rW)x£ 

\'(DI       Shippmg 

DC.  2.5  amps  coniifliLOiis.  4  amps  may  Enables  anyone  $  f 
raatf>,  car  E-ifack  tartridge.  cassette  tec-c  pfayer  nr  tar  iadio  ir 
or  ottizfi- 

ConTiiJOUS  Currr±n<  (Hijll  [.rjadj  3  &Amp 

OutptJtVg   ^*-:-"«La3d>  IBVpnsj 

OulpjtV«l»JFrfnlll-l>aiJ]  12  Vmin 

Fillenng  r.j|-ty-,tn«  5,000  uf 
RipploiFullLi      " 


u=l-     . 


.-tW)»5'-'-[DI    Ship 


ADVANCED  ELECTRONIC 
APPLICATIONS,  INC. 

The  AUTO  DIALER  that  reaJly  works! 

•  you  get  18  numbers  from  a  1-2  punch 

•  for  making  Quick  and  Safe  Auto-Patch  Calls 
•with  Key-Pad  Programmable  Memory 


I 


Check  These  Features: 

•  Automatically  dials  with  1  or  2  buttons 

•  Exclusive  MOS  Microprocessor 

•  Automatic  Push-to-talk 

•  Programmable  tone  duration 

•  Programmable  time  between  tones 

•  High  quality  tactile  Key-Pad 

•  Built  in  speaker 

•  Program  RAM  memory  with  Key-Pad 
(10  numbers  in  less  tnan  a  minute) 

•  Optional  ROM  adds  8  permanent  numbers 

•  Crystal  controlled 

•  Mates    with    virtually    all    amateur    FM 
transceivers 


Model  AD-1     $129.95 


TO* 


Model  MB  II  $285 
(with  Balun)  $315 


MB  II  provides: 

*  Constant  SWR  monitoring.  *  Precision  tuning  of  final  amp.*  Harmonic  suppression. 

*  Receiver  input  impedance-matching.  *  Maximum  power  transfer  to  antenna.  *  Con- 
tinuous frequency  coverage  1,6  to  30  MHz.  *  Precision  tuning  of  any  wire  Ye 
wavelength  or  tonger,  with  SWR  of  1,1. 

MB  II  features: 
*Finest  quality,  made-sn-USA  components.  *Large,  precision,  easy-to-read  dials  with 
360    readout.  *Optional  3000  watt  Balun  for  twin  lead  antennas 


TRIPLETT 


•  Drop-resistant,  hand-size  V-O-M 
with  high-impact  thermoplastic 
case, 

•20,000  Ohms  per  volt  DC  and 
5,000  Ohms  per  volt  AC;  diode 
overload  protection  with  fused 
Rx1  Ohms  range. 

•Single  range  switch;  direct 
reading  AC  Amp  range  to  facili- 
tate clamp-on  AC  Ammeter 
usage. 

RANGES 

DC     VOLTS:     0-3-1 2-60-300,     1, 


200  (20,000  Ohms  per  Volt). 
AC  VOLTS:  0-3-12-60-300-1,200 
(5,000  Ohms  per  Volt). 
OHMS:     0-20k-200k-2m    \l  -20M 
£2  (200   Ohm  center  scale  on  low 
range). 

DC  MICROAMPERES:  O-600  at 
250  mV. 

DC  MILL!  AMPERES:  0-6-60-600 
at  250  mV 

ACCURACY:  ±3%  DC;  ±4%  AC; 
(full  scale), 

SCALE  LENGTH:  2-1/8". 
METER:       Self- shielded;      diode 
overload  protected;  spring  backed 
jewels. 

CASE:  Molded,  black,  high  im- 
pact thermoplastic  with  slide 
latch  cover  for  access  to  batteries 
and  fuse,  2-3/4"w  x  1-5/16"d  x 
4-1/4"h. 

BATTERIES:  TJEDA  15V  220 
(1),  JJSV  91  OF  (1):  Complete 
with  42/'  leads,  alligator  clips, 
batteries  and  instruction  manual. 
Shpg.  Wt.  2  lbs. 
MODEL  310  Cat.  No.  301S$53.00 


AUTOPATCH  -  Ready,  to  go! 


i  PHBB#*-j"t««* 


TWWT     rWTB    PHTCH 


I 


A  Complete  Autopatch  facility  that  requires  only  a  repeater 
and  a  telephone  line.  Features  include  single-digit  access/ 
disconnect,  direct  dialing  from  mobile  or  handdaeld  radios, 
adjustable  amplifiers  for  transmitter  and. telephone  audio,  and 
tone-burst  transponder  for  acknowledgement  of  patch  dis- 
connect. ~    ■*■  - 

RAP-200   P.   C.   Card  $199,50 

RAP-200R  Rack  Mount  $249.50 


<Autek  HQeteexek 
QF-1  Active  Filter 

ForCW&SSB 

$59.00 


auteK  pioneered  the  ACTIVE  AUDIO 
FILTER  way  bach  in  1972+  Today,  their 


fantastic  performance  is  widely  acclafm- 
ed.  But,  today,  we're  still  way  ahead  with 
the  most  advanced  —  our  QF-1.  Thou- 
sands are  al ready  in  use  i m provi ng 
Yaesu,  Kenwood,  Drake,  Swan,  Atlas, 
Tempo,  Collins,  etc.  Hooks  up  in  minutes 
to  ANY  rig.  Plugs  into  phone  lack.  Drives 
a  speaker  with  1  watt,  or  phones. 
Its  secret  is  an  exclusive  "infinitely-vari- 
able" cascaded  design.  You  can  vary  fre- 
quency over  the  ENTIRE  audio  range  — 
250  to  2500  Hz  —  in  all  positions.  Vary 
selectivity  40:1  or  more.  Instantly  zero-in 
on  signals  or  optimize  response!  PEAK 
CW  or  voice  with  50  Hz  bandwidth, 
variable  to  2000  Hz.  Imagine  what  the 
NARROWEST  CW  FILTER  MADE  will 
do  toQRM!  Reject  whisttes,  carriers,  etc. 
with  the  mast  flexible  NOTCH  you've 
heard.  Wide  or  narrow.  Depth  to  70  dE. 
Cope  with  SSB  hiss  and  splatter  in  LOW- 
PASS.  Steep  skirts  in  all  positions  add  to 
your  rigs  skirts. 


EXPERIENCE  the  Ultimate 
in  Scanners 


The  Touch. 

by     t5^rfr^ciL 


rjver  1 5:O0D  frequencies  at  ycur  fingertips  jhAjn  ojr 

Scans  the  Channels  in  1.3  Seconds  <J>A,4"k"D 

Special  Wealher  Alert5   and  Priority  Scan  features 


Tufts  Radio  Electronics  •  (617)  395-8280 
TC-2 


sa^e 


LINEAR  AMPLIFIER 
Model  L-4B 


L-4B  Linear  Amplifier  .  ,  £995.00 
•2000  Watts  PEP-SSB  •  Class  B 
Grounded-Grid  —  two  3-500Z 
Tubes  *  Broad  Band  Tuned-Input 
•  RF  Negative  Feedback  •Trans- 
mitting AGC  •  Directional  Watt- 
meter *  Two  Tautband  Suspen- 
sion Meters  •  L-4B  13-15/16"  W, 
7-7/8"  H,  14  5/16"  D,  Wt. :  32 
lbs.  •  Power  SuppEy  6-3/4"  W, 
7-7/8"  H,  1  1"  D,  Wt. :  43  lbs. 


Push-Button  Encoding  Mike 

Drake  1525EM,  m  icrophone  with 
tone  encoder  and  connector  for 
TR-33C,  TR-22,  TR-22C,  M  L-2 - 
•Microphone  and  auto-patch  en- 
coder in  single  convenient  pack- 


age with  coil  cord  and  connec- 
tor. Fully  wired  and  ready  for 
use. 

•  High  accuracy  IC  tone  gener- 
ator, no  frequency  adjustments. 

•High  reliability  Digitran®  key- 
board. 

•  Power  for  tone  encoder  ob- 
tained -from,  transceiver  through 
microphone  cable.  No  battery 
required.   Low  c-u  rrent  drain. 

•  Low  output  inpedance  allows 
use  with   almost  all  transceivers. 

•  Four  pin  microphone  plug;  di- 
rectly c  onnects  to  Drake 
TR-33C  without  any  modifica- 
tion in  transceiver.  CompatibJe 
with  all  previous  Drake  and 
other  2  meter  units  with  minor 
modifications. 

•  Tone  level  adjustable. 

•  Hang-up  hook  supplied. 


-■     -  Wi, 


DRAKE  TVI  FILTERS 
High  Pass  Filters  for  TV  sets 
provide  more  than  40  dB  attenua- 
tion at  52  MHz  and  lower.  Protect 
the  TV  set  from  amateur  trans- 
mitters 6-160  meters. 


Drake  TV-7S-HP 

Model    No.   1610.  For  75  ohm  TV 

coaxia!  cable;  TV  type  connectors 

installed 

LOW       PASS       FILTERS      FOR 

TRANSMITTERS     have    four    pi 


Drake  TV-300-HP 
Model  No.  1603. 
twin  lead 


For    300   ohm 


R4C 

4-NB 

F  L-250 

FL-500 

FL-1500 

F  L  4000 

F  L-6000 

TRANSCEI 

TR-7 

DR-7 

TR-7/DR-7 
Aux-7 


COMMUNICATIONS  RECEIVERS  AND  ACCESSORIES 
DSR-2  VLF-HF  Digital  Synthesized  Communications 

Laboratory  Receiver  SSB,  AM,  CW,  RTTY, 

ISE 

Amateur  HF  Receiver,  160-10  meters 
Noise  Blanker  for  R4C 
Accessory  I.F.   Filter 
Accessory  I.F.   Filter 
Accessory  I.F.   Filter 
Accessory  I.F.   Filter 
Accessory  I.F.  Filter 
VERS  AND  ACCESSORIES 
HF  Transceiver  160-10  meters 
Analog  Dial  Readout 
Digital  Readout/Gen.  Cov.  Board 
Allows  continuous  receive  from  1.5-30  MHz 
Above  units,  factory  installed  DR-7 
Range  Program  Board  for  TR-7  and  TR-7/DR-7 
Allows  receive  0-1.5  MHz  and  transceive  or 
receive  1.5-30'MH?.  Accommodates  any  B  500 
kHz  ranges.  Must  be  used  with  either  RRM-7 
range  receive  module  or  RTM-7  range  transceive 
module.  Use  one  mode  par  500  kHz  range. 
Modules  are  customer  programmable,  instruction 
provided.  Proof  of  license  necessary  for  RTM-7, 
contact  sales  dept. 

Range  Receive  Module  —  plugs  in  to  Aux-7. 
Customer  Programmable  in  any  500  kHz  range 
0-30  MHz. 

Range  transceive  module  —  plugs  in  to  Aux-7. 
Customer  Programmable  in  any  500  kHz  range 
from  1.5-30  MHz  except  26-28  MHz.  Send 
proof  of  license. 
Remote  VFO  for  TR-7 
Fan  for  TR-7  or  PS7 
Noise  Blanker  for  TR-7 
Crystal  filter,  300  Hz 
Crystal  filter,  500  Hz 
Crystal  filter,  1800  Hz 
Crvstat  filter,  6000  Hz 

TRANSMITTERS 

T4XC  Amateur  HF  Transmitter  160-10  meters 


$   3200.00 


699.00 
74.00 
52.00 
52.00 
52.00 
52.00 
52.00 

886.00 


1  072.00 
38.00 


RV-7 

FA-7 

NB-7 

SL-300 

SL-500 

SL-1800 

S  L-6000 


5.00 
5.00 


156.00 
24.00 
74.00 
49.00 
49.00 
49.00 
49.00 


Drake  T-4XC 

Solid  State  Linear  permeability- 
tuned  VFO  with  1  kHz  dial 
divisions.  Gear  driven  dual  cir- 
cular dials.  High  mechanical, 
electrical  and  temperature  sta- 
bility. Covers  ham  bands  with 
crystals  furnished.  Covers  all  of 
80,  40,  20  and  15  meters,  and 
28.  5-29.0  MHz  of  10  meters. 

Covers  160  meters  with  acces- 
sory crystal.  Four  500  kHz  ranges 
in  addition  to  the  ham  bands  plus 
one  fixed-frequency  range  can  be 
switch-selected  from  the  front 
panel. 


Drake  R-4C 

Solid  State  Linear  permeability- 
tuned  VFO  with  1  kHz  dial  divi- 
sions. Gear  driven  dual  circular 
dials.  High  mechanical,  electrical 
and  temperature  stability.  Covers 
ham  bands  with  crystals  fur- 
nished. Covers  all  of  SO,  40,  20 
and  15  meters,  and  28.5-29.0 
MHz  of  10  meters. 

Covers  160  meters  with  acces- 
sory crystal.  In  addition  to  the 
ham  bands,  tunes  any  fifteen  500 
kHz  ranges  between  1.5  and  30 
MHz,  5.0  to  6.0  MHz  not  recom- 
mended. Can  be  used  for  MARS, 
WWV,  CB,  Marine  and  Shortwave 
broadcasts, 


DRAKE 

TR  7  TRANSCEIVER 


sections  for  sharp  cut  off  below 
channel  2,  and  to  attenuate  trans- 
mitter harmonics  falling  in  any 
TV  channel  and  fm  band.  52 
ohm.  SO-239  connectors  built  in. 

DRAKE  TV-5200-LP  Model  No. 
1609.  200  watts  to  52  MHz.  Ideal 
for  six  meters.  For  operation 
below  six  meters,  use  TV-33Q0-LP 
or  TV-42-LP. 


Drake  TV-3300-LP  Model  1608 
1000  watts  max.  below  30  MHz. 
Attenuation  better  than  SO  dB 
above  41  MHz.  Helps  TV  i-f  inter- 
ference, as  well  as  TV  front-end 
problems. 


DRAKE 


DRAKE  TV-42-LP  Model  No. 
1605  is  a  four  section  filter  de- 
signed-.with  43.2  MHz  cut-off  and 
extremely  high  attenuation  in  all 
TV  channels  for  transmitters 
operating  at  30  MHz  and  lower. 
Rated  100  watts  input. 


TRANSCEIVERS  AND  ACCESSORIES 

TR33C  2-meter  FM  transceiver,  12  channel  portable  229.95 

MMK-33  Mobile/ Dash/ Desk  Mount  for  TR33C  12.95 

UMK-3  Remote  trunk  kit  for  UV-3  system  69.95 

UV-3  144  595.00 

UV-3  144-220  695.00 

UV-3  144-440  695.00 

UV-3  144-220-440  795.00 

UV-3E  144-430,  European  model  695.00 

*Prices  above  include  factory  installed  modulesfor  bands  as  listed. 
Factory  installed  "add-on"  220  or  440  modules.  {Modules  not  175.00 

sent  to  field). 
POWER  SUPPLIES 
AC-4  11O/220V  power  supply  for  4  I  ine  transmitters  150.00 

and  transceivers 
PS-3  AC  Supply  [120/240  V.A.C.]    for  any  UV-3  89.95 

Model 
□  C-4  12  VDC  power  supply  for  4  line  transmitters,  160.00 

transceivers,  Si  receivers 
PS-7  120/240V  A.C.  supply  for  TR-7  166.00 

MAJOR  ACCESSORIES  &  MISCELLANEOUS 
L4B 
MN4C 


Linear  Amplifier  with  Power  Supply  &  Tubes  995.00 

Antenna  Matching  Network,  160-1  0  meters,  165.00 
250  watts 

Antenna  Matching  Network,  160-1  O  meters,  165.00 
250  watts. 

Antenna  Matching  Network,  2000  watts.  250.00 

4%1   Balun  Designed  for  use  with  MN4C/MN-7  24.95 

Matching  Speaker  for  4  line  33.00 

Matching  Speaker  for  7  line  33.00 

HF  RF  Wattmeter  1.8  to  54  MHz  200/2000  watts  79.00 
HF  RF  Wattmeter  1.8  to  54  MHz  20/200/2000  watts  89.00 

Encoder  Microphone  w/plug  for  TR33C/UV-3  49.95 

Vinyl  Case  for  TR33C  9.95 

HIGH  PASS  FILTERS 

TV  300HP        High  Pass  Filter  for  300  ohm  twin  lead  10.60 

TV7SHP            High  Pass  Filter  for  75  ohm  TV  coax,  type  F  13.25 

LOW  PASS  FILTERS  FOR  TRANSMITTERS 

TV42LP            For  transmitting  below  30  MHz,  100  watt  14.60 
continuous/50  ohms/SO-239  connectors 

TV3300LP       1000  watts  continuous  to  30  MHz  with  sharp  26.60 
cutoff  above  MHz/50  ohms/SO-239  connectors 

TV5200LP       100  watts  continuous  on  6  meter  amateur  band  26.60 


MN-7 

MN2000 

B-1000 

MS-4 

MS-7 

W-4 

WH-7 

1525EM 

7079 


Tufts  Radio  Electronics  •  (617)  395-8280 
TC-3 
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MODEL 
TB3HA 

ra2A 
rvmaort 

7  5-MK 
■1010V 
75-A< 


M3-4T 

M34E 

M34/T60 

M34/80 

M34/40 


DESCRIPTION 

BEAMS 
4  Element  20/157:0.  ALI  four  element 
f  Jiclon  ail  bands  encf  am  lull  itzed 
3  Element  20/15/10 
2  Element  20/1  S/TO 
2  Element  30  rneter 

VERTICALS 
1C-4D  Golden  Swart  Trap 
75  ftteHf  add-on  lut  fcr  1  W0V 
ladOSITT^-line  trap 
7E  meter  add-on  kit  (of  JQlQv 

MOBILE 
75/^0/30/15/10,    rQOOW  f>EP  Gold  Plated 
conra-^ts.  Manual  bsno  Switching 
75/40/20,  eOOtrV  PEP,  no  Wmtti  switchifi 
required.  Ftilfry  auTomaTi  -  .if  ie?  initial 
Li.ne-iip  to  desired  frequency. 
20/1  5/1  Osiim  fine  tri-b^nd^r  500W  PEP. 
Coil  for  40  ar  BO  or  TOO  Wt*  top  SCc-iofi 
may  be  added  ra  male*  unit  <OUr  Zander. 
Top  secTion  used  '.viih  40/80  a'    160 
colls.  Nat  required  for  baiit  M3d_ 
Base  extender  rod  for  use  whan  mourning 
M34  on  bumper. 
160  meter  coil  (M34T  required) 
30  meter  coil  {M34T  required) 
40  meter  coil  <M34T  required) 


AMATEUR  PRICE 

£279.95 

5219.95 
SI  49. 95 
£219.95 

£122.95 
£  39.95 
£  79.95 
£    39.9  5 

S119.95 

g    Si  00.95 


3  6.95 

5  13.95 

S  21.95 

$  19.95 

$  19.96 


'M34/1  1  27  MHz  coll  available  only  upon  special  request. 
Delivery  six  weeks.  $16.9  5.  May  be  utilized  in  lieu  ol  10 
meter  coil  on  basic  M34. 


NEW  TRANSCEIVERS 


750  CW— JS879.95 

,fY«j  rereartTfor700Soud.talWlg 
wilts  '^oij'flerieaovfortnen&wJSlcw. 

■  700  ware  P.  n?.  ncutortS-SB 
-  aoOwanrtsDCnputonCir." 

■  r^auEQflEersetetraoteanor-'iK.-lr 

■  cwstCetonernonEiofvrfiraajLritaBle 
pfrcrvantl  volume  ton  tfOL 

■  B0tnroix;h1Qme^rs.USB.  LSB.CW 

■  seieaabie^oMSCKHzej-vsu. 
Calibrator 

■  stanrJardSJMhi^ITmDaftawlQih 
crystal  filter  or  optional  accessory  IS 
coie  niter  available  wicti  idQDfl 
ultimate  rejection 

Accessories 

■  VX-2V0X 

■  MK-ll  Linear  amplifier 

■  dd-76  DiglLai  Dial 
TnBTSocwisaCwm^ris  dream 

come  true.  What  s  more  there's  a  lonrj 
llstofaccessorJesvou  canard  later  tor 
Increased  performance. 


350B— $649.95 

-  SCO  watt  P.E.P    nautSSS 

■  300watt5n-lf::-LfronCV.- 

-  sottircugf'  ■■;'i^te:?.ijs3  L5B.cw 

■  5.&Mn;  J-JKHituTdwiaihcrYSLT 
fl-ter 

■  CsctHatafsare^!  'jta-eanaiC 
regvTscedfor-.-*:-  :cy 

arJlustarjIepitcri  and  volume 

■  cwauoMfliMrSQanaiOOHi 
^elettaDle 

■  BulW  In  117  VAC  power  supolifgnfl 
5DC3her.  [330 VAC  powersupplv 
avallaoe  on  special  rawest! 

■  VX-2VOX 

-  liA  DC  Converter 

■  1Z0OX  linear  amplifier 

■  Crystal  Calibrator  (JBOArjnlvl 


350D— S749.95 

■  Sa-rieba^feaare&asSSOAeitfpr 
aadec  feature  of: 

■  BDisitLEDfreai.e'Tc^cjispiavwlm 
reaecutiOlOCJiz 


HotntneiaWanctneKCOare 
ccmpanDlewrmtne  same  line  of  swan 
accessories  mat  has  built  a  r&putaiasn 
for  reliability  and  performance  triors 
jecondtoncne.  naualng  linear 
amplifiers  to  DQastyOur  power  to  trie 
Jegai  limit, 

so  theyre  perfect  for  novices  or 
anyone  <Mse  Because  you  can  culio 
capability  as  you  need  It 


OUR  NEW  M-34  EXPANDABLE 
MOBILE  ANTENNAS 


Trie  F/sa  mo&i'e  antenna  grves  vou  ID. 
15.  and2C  meters  and  great 
perforrra  rice  loa  trxjgn,  ru*He£ 
aesic-n  fcr  only  55U5. 

men  wrtcJi^'eryou  want  r:  vcu  can 
p  jy  Use  optic-nil  IK,  80  Of*  meter 
coil  arrJ  ropsecoon  for  $20.00  to  S2i(K 
deperdirg  en  the  panrJanrjmakea 
fui:  carjaDlfltyfTAjr-Da'ne^outof  li 
one  mat  ne«£r  neecs  con  cna  rises  or 
a  ojus  t-ruen  ts  i-fte  r  I  n  ttla  1  tu  n :  n  g 

Wrtisfs  more,  smoews  com  voj 
getfeatureslifceHOwatrs^EP  iow 
standee  wajeraoo  at  resofian:e, 
irtaerjeriiJentrestr&.'Xe  ad^stmefK 
cneacnof  trietO-irrjanvJ;.  exceptional 
oanawlamano  3  near,  clean. 
iDW-wrnfl  resistance  proflte  tna-t  alto 
goes  great  wltn  rrtCDJie  nom«,  moior 
tip  mes  a  nd  a  partm  eats. 

Ttiars  die  kfra  of  irinouaptfe. 
prorjiem- solving  tninjcing  mat  goes 
Into  Swan  mobile  antennas.  Not  jus! 
trie  M-53  but  tnese.  too: 


TdJ  iuxomatl :.  Svnan  a  uto  maws 
mobile  E-nteniaswim  tne  7^2  ficaTC 
sntenn3,WS»r<  3D.«or75mete.T  tfrttti 
fDU  r  743  wi  tfiout.  need  for  o?l  I  cfiange 
pr  otrier  adj  jstrr  ?n?s  afrer  I  niti  j  I 
tuning.  A  nlgfl  u  rr.cci  e  arirerina 
neiksoza  wnzam  j.ti  efficiency 
OcaalecfHOwaltSPEP  ...     .  ST09S5 

Hooue45.TniS5w,ccn-acijusQnre 
soard  antenna  feaLures  a  Swan  Mr  0. 
coll  anapositve-rtop.  9-no5ri3ai 
S^ltCrtwrcriCOUJ-PLArfDccntartS  " 
Setect  1C.  IS.  2C.  ao  plus  five  popcorn  " 
tor  73  meters  ana  go  to  worn  ^mowing 
'tits  rugg£d  antenna 's  iclr.g  i  ts 
Jo5    _  _, &11995 


THE  SWAN  METER  SHOWCASE. 


snrm  out  raorattd  oower 
wTierertr  rt  Is.  TfifS  liTHe  unit 
15  mj  com  pact  ItcouM  meaiuft 
relative  rarJiateo  powerinyour 
DOCKet.  Telescoping  antenna 
anC  a  frequencv  range  Of 
1,5  MHz  all  fre  wav  to  MO  MHz. 
fs-1  Flem  strangm 
MW*r ^iiqs 


Ea*v*rv  -tne  noocet  pocKet 
SWR.  Mtgiltv  mite SWR  meter 
with  nlgri  jeeuracv,  SWR-3  c;tves 
you  1 1  to  j.i  swvRatsrjonnK 
on  frequencies  frarrn.7  to  55 
MHi  PhjcHinn  PC  board 
directional  coupler  makes  Ira 
solid  valucata  rocK-cottorn 
price.  SWK-3  Pocket  SWR 
Hetftr  .r,T $ld.9S 


swb  Dndge  DfiOfl*i  me  prico  turner,  mis  itttie 
jeweiglves  vou  reiatlva  forwara  oowecanfl  SWH 
on  two  1X  microampere  meters  it  i 
remarkablyJoiMpdcaJnrJIcate;  1.1  toinfhilty 
VSWR  Of  UP  to  1P0O-wart  signals  on  frequendes 
from  3.5  to  150  mhj,  witn  low  Insertion  loss,  rfs 
great  for  moDil€_operatlons,  too.  swr-ia  power 
Meter  and  SWR  Bridge £2s.9£ 


At  last  A  p4C-wn  wattmeter  for  tfte  tanrJ  2-r>jeK--  oian.  wetfeiign 
trew^i  r:    ■■    -fe  jeeer-banc  n-ani«ic  "ewswirowwitn 
■  !-,  izxi.-x~(  ;edJsDOwe-Qf  sstc  iso  WF«*-pi*-iCT^two?c;r£5 
talCOwTJ  "!  sSWRcnexpardedrin-  ---j-i—  r-  i-i  to  3:1  with 
±  accuracy.  WM-6200  In-Line  Wattmeter ,  . .  £37.95 


me  new  Wr.'-2D0A 
aoes.it an  As:anin -ifne 
wattmeter  it  gives  vCu  power  to 
2.Q0  watB  on  rwo  scales  plus  S.WB 
from  vi  to  5:1  for  signals  from 
SO  to  150  mhz.  Anoas  a  peak 
reader  It  reads  true  peak 
envelope  power  of  vourvolce 
moa Jiatea  signal,  fiat  response 
farwaro  or  reflected  powe;  on 
scales  to 3D0watts  in 
switdvsefected  bms  or  peak. 
WM— 200A  Peak  Reading 
Wattmeter  .  . .  $89.95 


PUT  your  power  up  In  Oflrrb.  Trie  new 
WMD-62D0  OOCS  evervtr!ng  our  WM-SWil 
daes  tr.a  ertcs  guwwo't  fnKrpoladan 
erTcr^anfle^'estTJi'n  tesiOeswima^agt 
readout  5C  to  150  Mhr.  power  to  200  W3tK 
wlWinacturiTrOf  -  ;0^.SWPfrr>m1:1to 
l&J»lw,in  ■:  3->.  j;c<jrjcy.WNU>e200Dtcittal 
SWR  Power  Meter  .  . .  $263.95 
(requires  AC  source) 


® 


ELECTRONICS 


NrftY^rtue  matw  just  for  vhf  rnoww.  Tins 
ftranCnew.  easy- to-lnstillswJvel-mOunt  unit 
isOKDerfecrliiLiminateowanmnerfor 
2-meter  mopile-.  Compact  ana  ^apacFe.  St 
gtves  y^u  two  scales,  o-»  watts  arte  o-TiXJ 
watts  3T1[JS  arcijTacV-SWB  from  11  to 5:1. 
preaiwixes  from  50  ro  ISO  «mi.  wmm-JOp 
SWR  Power  Meter ,  . .  549,95 


SWAN  METERS 


THESE  WATTMETERS  TELL 
YOU  WHATS  GOING  ON. 

With  one  of  these  in-line  watt- 
meters you'll  know  if  you're  get- 
ting it  all  together  all  the  time. 
Need  high  accuracy?  High  power 
handling?  Peak  power  readings? 
For  whatever  purpose  we've  got 
the  wattmeter  for  you. 

•  WM2000  IN-LINE  WATT- 
METER WITH  MUSCLE,  Scales 
to  2000  watts.  New  flat-response 
directional  coupler  for  maximum 
accuracy,    $69.95. 


•  WM3000  PEAK-READING 
WATTMETER.  Reads  RMS 
power,  then  with  the  flick  of  a 
switch,  true  peak  power  of  your 
singlfrsideband  signal.  That's  what 
counts  on  SSB.  $87.95 


•  WMI  500      HIGH-ACCU RACY 

IN-LINE  WATTMETER.  10%  full 
seals  accuracy  on  5,  50,  500  and 
4500  watt  scales,  2  to  30  MHz. 
Forward  and  reflected  power.  Use 
it  for  troubleshooting,  too. 
$74.95 


•  ftLC  circuit  to  prevent  Overloading 

•  160  thru  15  meters 

■   1000  watts  DC  inpui  on  CW.  RTTV  of 
SSTv  Continuous  Dutv 

•  Variable  forced  air  cooling  system 

•  Self-contained  continuous  duly  power  supply 

•  Two  EIMAC  8875  external  anodft  cet&rnic/ 

metal  triodes  operating  in  grounded  grid 

•  Covers  MARS  freciLrencies  without  rnorJif  icationi 

•  50  ohm  input  and  output  impedance 

•  SuHi-in  RF  wattmeter 

•  117V  or  234 V  AC  50-60  hz 


MLA-2500  $899.50 

DcnTror  R3Q1O  has  agekee  all  the 
features  s  rirtar  amplifier  shourd 
have  imo  treir  new  MLA-2500- 
Any  Ham  who  wOrh*  it  can  tell  you 
trie  MLA-250D  really  was  buNt  to 
maKe  amateur  radio  more  fur. 


■  Third  order  distortion  down  at  least  30  db 

■  Frequency  range: 

1_SMH2  (1,8-2-5)  3.SMHZ  (3.4-4.6) 
7MHz  (6.0-9.0)  1<1MH;  (11.0-16.01 
21MHz  (16.0-22.0) 

•  40  watts  drive  for  1   KW  DC  LnQut 

•  Rack  mounting  kit  available  (19"  rackl 

•  Size:     5lh"  H  w  14"  W  X  1411  O    Wt.  47  Irjs. 


^nmRR^ 


Novice  Crystals  (Specify  Band  Only) 


TWO  METERS       Motorola  HT  220  Crystals' 
crystals  in  stock  |n  Stock! 

Standard  •  Icom  •  Heathkil  •  Ken  •Clegg  •  Regency  •Wilson  •  VHF 
Eng    •  Drake  •  And  Others! 

LIFETIME  GUARANTEE! 
NOW  ONLY  $7.00  A  PAIR! 


Make/Model 

Xmit  Freg. 

Rec.  Freq. 

Tufts  Radio  Electronics ' 
TC-4 


(6171395-8280 


PROGRAMMABLE  CMOS  KEYER 


AUTEK  RESEARCH 

CALLS  CQ  WHtLE  YOU  RELAX! 

Aba  rememherj  rome,  QTH,  (nnleil  eichangei,  et< 

MODEL  MK-1 

ONI.Y  599-50 


4  Messages 

Instant  record  or  roprogTam 
Designed  For  Novice,  3$  well  a 
CW  "Pro"  and  Contest  OP 


An  Advanced  Programmable  Keyer  -  Y«f  Priced  Imm  Than  Many  Ordinary  Keyers 

P*G0rgfftfii3b>$  memory  keyers  are  the  biggest  advance  ta  come  along  in  years  for  CW.  When  you  use  one,  CW 
truly  becomes  Fiffl  sgam}  Until  Hie  MK-1,  tfttat&y  memory  ft'eyeiS  COM  SJ50  to  54Q0.  8uT  now,  anyone  can 
afford  3  "miniature  computer,"  instead  ol  an  ordinary  keyer.  It's  an  mvesutiem  iff  Sf,  :  ■■it'on  for  years 

to  Come.  And  art  incredible  bargain  at  our  breakthrough  low  price' 

ADVANCED  "MOS"  MEMORY  PLUS  A  GREAT  AUTOMATIC  KEYEft 


■  Just  rap  button  to  start  any  ol  four  messes 
»    You  record  CQ,  eonleit  exchanges,  naane,  QTH,  M  ony- 

tfifng  you  want  io  the  four  messages. 

*  Record  instantly  by  simply  sending  tke  message. 

■  PJay  nui  recording  as  often  as  desired 

*  Changs  by  simply  reenrdmg  uw;r  die  aid  roesssge.  Nn 
fuctDryprotjiB mmed  fiKtra  COSt  !C's  to  buy. 

"  Large  1024  bit  talal  memory  stores  obout  1DQ  characters. 
Each  message  hold;  about  25  characters,  depending  on 
charsciBi  lengtii  and  pausei,  e.g.,  ,rC0.  CQ  DE  WBOYTJ 
WGOYO  tQTEST  K" 

■  "Combine  CD"  switch  combines  2  of  Ike  4  message;  fur 
extra  length  of  abujl  50  characters,  e.n.r  "QTH  IS  LA  LA 
NAME  IS  BILL  BILL  mG  HR  IS  KW  ES  BEAM  E.S  NEW 
MEMORY  KEYEfT 

■  HEPEAT  SWITCH  repeats  rnaKigB  lorsue*  until  reset.  Very 
useful  tor  longer  CQ's,  or  teave  a  moderate  pans*  at  end  oi 
CD  If  no  answer  the  keysr  aulumalMly  repeals  trie  CQ 
until  answered.  YOU  SIT  BACK  AND  WAIT  FOR  A  CALL! 

*  ADOEQ  CONTEST  FEATURES;  llilafil  memory  rewi 
With  bultan,  or  by  tapping  peddle  when  playing.  Tapping 
message  button  restart;  massage. 

[JiEiird    [Dram  Its.  man  1  £  wslH  A£l    The  U^  I  mny  be  uied  iwtti  aw*  padslie 
IIS  VAC  ar  3-11  VOL.  6*3**1*"'.  2.5  lbs.  Hsntlsnmn  Bght-ipy  pariM  H«*  ulw 


Cot  AND   Cash   merncfies   "forgive"   your   minor  timing 
mijiakss.  Mnsi  keyers  have  jus.t  a  ilot  memory  or  rone  at 
all.  The  MK  I  mafcKS  sending  easier. 
IAMBIC   OPERATION.  SqueezFng  dot  and  dash  padiies 

produces  allerns.v  iotsand  •  ;.;■!:«,  making  Jt  easier  (.0  send 

letters  such  as  C,F,KrQ,  R,  Etc  Must  keyers  full  Out  only  clots. 

oj  unly  dashes  whan  piddles  are  Squeezed,  making  ycuwnrk 

Larder. 

FULL  CMOS  constructs  A.  Wo  TTL  (agfi-  io  heat  up  or 

d<0W  heavy  correct.  Battery  operation  it  desired.  [5Q  ma.  & 

SV..  fflma,  #  12  V..  lyprtal) 

SELF  COMPLETING  characters   Jamproof. 

fcHIBrisiifll  RFI  protection     8-5B+  WPM. 

Sitent  !rao;isroF   output.  No  clicking  islsys  tn  far).  (Ma«. 
SaUE   V.,     i5   mil.   grid  blocked  rigs,  +20D  ma.  cathode 

keyed  nas-;  aL  key) 

TRIGGERED    CLOCK    (except    when    recording)    st»B 
instantly  at  key  closure.   Hfl  confusing  Wait,  W  need  lor 

you  ic  "kee-p  tJine,"  as  wilt  r^ny  keyers, 

Built-in  moritor/speaKet.  Volume  control  [panel).  Widely 

adj[i5.tabla  tone  (intarnal  trimpot). 


i  zutfftbUA  aivd  tsslid  with  fjlt 


"VISTA 


power  supplies 


quality  powef  conversion  products  for  car.  boat.  home,  trailer,  truck 
or  recreation  vehicle 


deluxe  regulated  R  series 

convert  120  vac,  60  Hz  to  13.8  vdc  ±  0.5  vdc 

The  VISTAseries  of  regulated  models  is  of  the  highest  qual- 
ity, utilizing  the  latest  in  integrated  circuit  (IC)  technology; 
designed  tor  long  lite  and  superior  performance  with  hum- 
free,  highly  regulated  stabilized  output  voltage  . .  the  stand- 
ard of  the  industry. 


VISTA    IIR* . .  .2    amps    continuous. 

auta-resat  breaker.  U-L  fisted,  case  size 
34wHb5Wx5D  'inches 


1    amps 

$29.95 


VISTA  1111 .  J  .  ips  continuous.  5  amps  surge 
au[BM%MbtSifcn  U!_  listed.  C3sesi2e  $3395 
31  *H5rWj£p  anchss 

VISTA  IVfl  .  .A  ample*-  '.inuOUS.  6  3mps  surge 

client  :imiiing   tVOVtBI  '••*'■•■      Sgt  ■     i-ed.  tuSSil 

UL  li&ied  teaivt&i  -L^-i  i^.   .'jHx^1  iWvT'iD  mcties. 

$43.95 
VISTA  VIR  . .  .6  amps  gontirnjous,  9  amps  sur§e 

Curronl  Ifminny,  tTOwtMi  nvei-v  ■  ■■.:.:■■■■■  ::::~---.:Ze<l   lused 
UL  listed  Icrflurtis,.  case  aize  3'-Hx5'jWi7' lD  Lncncs 

$5*85 

VISTA  XR  . .  .8  amps  continuous.  1 1  amps  surge 

Curifirll  limited,  i:r-cmh;r  ■;  .-;■.■  j  :o:ed   lused 

UL  listed  tB.^lur^s,  r:35e  Si^O  J'-iJH^fi1  ^Wk^D  inches 

$79.95 
VISTA  XRD  .  .  .10  ainps  continuous.  13  amps  surge 
Current  umiiing   oo^-i  0  Bded  tuyed. 

UL  H&1ed  lealuies.  cass  stz^A  '--.~;~i  niches 

$94.95 

VISTA  XXP.J6  amps  continuous,  20  amps  Mir  ffa 

curienl  limiting   nrciw'.  ■;'■'. ■■■■■:le-d    uLmJ 

UL  Iffit&tJ  :■•■■■■..■::'.  .'..■,-;■■  ?W!sSIC!      Et)iS 

$103. !W= 
ViSTA  XMRO  . .  20  amps  continjjous.  2&  ampi  -SUt-JC 
curre^i  limiting  crnwbai  o  i.-^ted.'.iMnl. 

LJL  listed  \e. ...  ■.■■■a^-:.«ie-r/H)c0Wx'i214Dincht^ 

$139.95 

VISTA  .XXXR 30  amps,  contnuous.  4D  amps  surge 

curienl  limning  DfWtt^l  Tir---   -aliag;-  piuleGleG.  lused. 
UL  usterf  lesLurFvrjKCiLni  +-1  .■HxfiWxl  J'  .-D  incites 

$164.95 
'Output  12  5  VDC   ■    Ob  VDC 


applications 

Home  use  d)  low  power  mobile  AM-CB 
radios,  quality  car  lapo  playefs.  inc^le 
battery  charging. 

Home  use  al  high  power  mobile  AM-CB 
radios.  qesJtV  ■■■;"  ;':"::-  players,  trickle 
battery  charging. 

Home  use  ol  mobile  singSe  side  band  CB. 
high  power  AM-CB  and  5mall  ham  radios, 
quality  car  tene  players,  (ape  recorder 

Home  use  at  single  side  band  CB  radios 

high  power  car  stereo,  lor  ihe  H1F1  perfection-isi, 

low  poweT  ?  meter  ham  radios 

10  watts.  2  meter  ham,  FM-C6  marine 
and  bustness  band  radios,  low  power 
linear  amplifiers 

25  watts.  2  meter  ham,  FM-CB  marine 
and  business  band  radios,  low  power 
linear  amphuers 

50  wails,  2  meter  ham  and.  FM-CB 

band  radros.  Imeaf  ampler? 


50  urcd  ?5*WiM£s  ■■■-■■  nam  band 

liriKir  gmpliliers  test  bench  powei 
supply 

1 0D  and  1  SO  waits,  2  meter  ham  hand 
linear  ampirliers,  lest  bench  po^er 
supply 


^fe 


The  only 
completely 
free-standing, 
telescoping, 

breakover  tower 
you  can  buy. 


The  only  completely  free-standing,  tele- 
scoping, breakover  tower  you  can  buy. 

They  telescope.  Crank  up  or  down  easily  to 
pinpoint  best  reception. 
They  breakover.  Your  feet  never  have  to 
leave  the  ground  when  you  pull  main- 
tenance —  even  on  our  tallest  breakover 
tower. 

One-piece  price  You  get  the  whole  tower, 
ready  to  install.  Wo  extra  charges  for  base 
plates,  guy  wire,  etc. 

Old-fashioned  craftsmanship.  Every  Tele- 
Tow'r  is  cut,  assembled,  and  welded  by 
hand. 

Old-fashioned  value.  Orville  Bond  found  a 
way  to  mgke  better  towers  for  Less  morieV- 
Qur  model  40,  which  we  believe  is  the  most 
durable,  convenient  non-breakover  40- 
■footer  you  can  bjy.  is  $22^.21  .  Our  Break- 
over Mode!  55,  the  only  tower  you  can  buy 
that  is  totally  free-standing,  telescoping,  and 
a  breakover,  is  just  under  $500. 
Completely  free-standing.  No  guy  wires,  no 
brackets.  Yet,  hy  stretching  the  windload 
over  the  entire  tower,  we've  made  them 
stronger   than    wired    or   bracketed   towers. 

55  Concrete  Sleeve     $32.00 

40  Concrete  Sleeve     $32.50 

Model  40 

{extandsfrom  23'-40') $224.21 

MadeJ  55 

(extends from  23'-55') $410.16 

Breakover  Model  -40 

(extends    from     23'-40"r     witti    breakover    at 

ground  level) S3S1.30 

Breakover  Model  55 

[extends    from    23'-55',    with    breakover    ax 

ground  level) $572.65 


{Etf  ToUU} 


Two  NEW  Rotors 
from  Cornell-Dubilier 


TWISTER 


ham  in 


■  For  the  New  Super 
Communications  Antennas 

■  New  Thickwall  Casting 

■  New  Steel  Ring  Gear 

■  New  Metal  Pinion  Geav 

■  New  Motor  Prebrake 

*  New  Super  Wedge  Brake 

■  New  L.E.D.  Control  Box 

■  Safe  26  Volt  Operation 
Designed  for  the  newest  of  the 
king-size  communications  anten- 
nas, the  TA!  L  TWISTER™  is  the 
ultimate  in  antenna  rotational 
devices.  The  TAlil  TWISTER™ 
starts  with  a  deluxe  control  box 
featuring  snap  action  controls  Tor 
brake  and  directional  controls; 
L.E.D.  indicators  signal  rotation 
and  brake  operation,  while  the 
Illuminated  meter  provides  direc- 
tion readout.  This  new  control 
box  couples  to  the  newest  bell 
rotor.  Using  the  tfme  tested  bell 
rotor  principle,  the  TAI  L  TWIST- 


ER 


Jrvf 


is  a  brand  new  design  with 


thickwall  castings  and  six  bolt 
assembly.  A  brand  new  motor 
with  prebrake  action  brings  the 
antenna  system  to  an  easy  stop, 
while  the  massive  square  front 
brake  wedge  locks  the  assembly  in 
place.  A  new  stainless  steel  spur 
gear    system    provides   final    drive 


into  a  new  steel  ring  gear  for  total 
reliability.  Triple  race,  138  ball 
bearing  assembly  carries  dead 
weight  and  maintains  horizontal 
stability. 

An  optional  heavy  duty  lower 
mast  adaptor  is  available  for  light- 
er loads  with  mast  mounting. 
Price:  $259.00 

The  HAM  III  sets  new  levels  of 
performance.  Snap  action 
switched  wedge  brake  and  rota- 
tional controls  brings  pinpoint 
accuracy  to  large  directional  ar- 
rays popular  in  communications. 
A  new  motor  provides  pre-brake 
action  to  assist  in  slowing  down 
rotational  mass,  and  the  new 
thicker  wedge  brake  offers  far 
stronger  lock-in  phase  action.  To 
take  fu]l  advantage  of  this  new 
design,  the  HAM  III  is  designed 
for  in-tower  mounting.  A  new 
optional  heavy  duty  lower  mast 
adaptor  is  available  when  the 
HAM  IN  is  to  be  mast  mounted 
with  smaller  arrays.  A  stainless 
steel  spur  gear  system  multiplies 
the  torque  into  the  dual  race  9S 
ball  bearing  support  assembly 
assuring  years  of  trouble  free  per- 
formance. Price:  $139.00. 


Tufts  Radio  Electronics  ' 
TC-5 


(617)  395-S2S0 


FlNCO  STlNBER-      VHF/UHF  Antennas 


ENGINEERING  FEATURES 


2  meter 

SHnger  A  2  10— $41.15 

■fha  .-nodel  Stirrer  A  2-10  ii  a  high  owrfaimance  wide  spaced  tan-elernuM  ?- 

mttOr  yanj  dAj.ifn£d  for  the  itnW  VHP  Operator.  Utilizing  the  Stimftr  con- 
struction features,  tfwi  A  2-10  is  alm«T  ind&snuctabla  no  n%aitet  what  mBaihsr 
conditions  are  encountered.  Complete  coverage  of  The  2 -meter  h?nd  and  low 
V.S.W.R.  is  ■.•ssured  through  the  us»  of  non-linG^r  ipscgd  -elements  thu*  nilso 
.\Chieving  maximum  fofwiid  gain.  Powoi'  rating  —  2 .000  watts  P.E.P, 
The  A  2  10  can  be  mounted  fot  varttciir  polarization,  there  by  making  Iho  an- 

Ttnna   (|Ult*    uw!u!   in    rttpi<g\bt  acCsESiin^.  0>   mOlifit^d  i$f  horizontal   (30fji(irsi- 

lion  for  nation  to  station  VHF  DX  work.  Additional  bays  ot  the  A  2-10  can 
be  easily  s*w*«j  for  won  greater  -gain  and  front -to -back  ratio. 


10  meter 

StEnger  A  10-4— 557.15 


ELECTRiCa1..- 

Forv.-*rd  ^V.  -  .  .         .  .    I3.£d9 

Fid-Mo-*^  -■  atLi>  .  .  .  .  ?5dB 
VSWR  ':■  —  ..mantel  .  ...  1.1:1 
Half  Pov.-.  I',  .t,  Width  t  -ID'5 

Bsndwrdft  ...  144  in  148  MH/ 

Impeded1.       SOOtimj 

MaichinqSysurm    AdjuUdb'e  Gamma 


SPECIFICATIONS  -  A  2-10 

MECHANICAL- 
3acm  I  krrttll      . 


The  made!  Stinger  A  10-1  is  a  .vice  spaced,  lull  s3ze.  high  gain  fojr  elamenr  1Q- 
nrWer  mo^obdndr'  designed  tor  optimum  DX  performance.  Utilizing  the  ex- 
clusiv-  Slinsfc'  Sari»r  iqujre  |>aom  construction,  lh»A  10-4  is  fiflhT  enough  *o 
he  davily  staefcad  for  .in  additional  3  dH  aain  y-jt  tfrontj  nnijugh  ta  withstand 
the  most  adverse  weather  conditions.  Thft  highly  efficient  gamma  match  sys- 
tam  easily  withstands  2,000  watts  P.E.P.  ol  power  and  mn  in  tains  a  relatively 
low  V.$.W,R.  across  the  ontiro  IQfn&tor  ai^iiaui  Iwnd. 

SPECIFICATIONS  ■  A1D4 

MEdiAHICAL- 

Sown  _ir>gttj    ,       15  ft. 

LMttM  aJWWt  ...  .         .  15  2  J: 

'Am  J  _  jf!  «'  &3  MPH   .  ...  1  IS  Itw. 
Vir  ohl  12. 5  lbs. 


*Ri 


10dB 


1  r'|l 


•/.SLY  11    fir;*i>-^ni-H) 
Hill  hswv  S-amWMi.fc 

Imf^-la-.;?     .  _  .  . SOTh-- 

Wa.T"hi-n  Eyiitm    Arljosratile  Gsmm, 


Sanger  A  2-5  — $25.60 


Tlw  .-node!  Stinger  A  2-5  is  a  five-element  hiflTi  gam 
A  2-10  but  havng  physically  Isss  of  a  profile.  TKa  A  2-5  finds  ra«llem  sppli 
eal'on  91-  ^  pgit^fjlf-  anirnn.]  «s  it  dii.iv-*ntai»s  into  j  v-wy  compact  paeVst;* 
l.ik*  tils'  A  2  10,  Th*  antenna  can  fcp-  mounted  for  vortical  or  horizontal  polar 
ijaiion  lor  rape^ter  or  gsneral  covcrsga  vcor'4.  Constructed  c*  1h^  Siin^ar 
heavy  duty  maLe/ials.  t!ia  A  Z-5  ii  Idnal  for  tocdriuns  enwuniering  gdw^ru 
wnalher  earaiwaaE.  Pawor  rating  2.M0  w^Kt  P.e.P. 

SPECIFICATIONS  -A  2-5 


6  meter 


ELECTRICAL- 

Torward  Gain 9.5uB 

Fi-onrto-Bacli  Ratio  .    22d6 

"     ■    ■■  .-        ■■*  ■      iWid:r,       .   .  &r' 

S^i-Jn-r^  M*  io  14S'.1Hz 

\mr+rL*itt  .       .  EOCfinti 

Vairhi-fl  I-.VH-  -'    Adjui'.vj'r  G=^^ri 


MECHANrCAL- 

Boom  ['iwjili  .      5_5  It 

Longest  I    '■■Tint *llfl, 

1      nT'fiP-(r.!..5 «  ' 

l*tt,jmim*w*KP *t**      i.23=n  ':. 
Wred  lMB.n»aPH      .  .  .13.3  !:; 

f.  •  f  6.5    !J 


Stinger  A  6-5  — £41. 95 

Tha  rncwjnk  StiiTJ*'  Alj-5  *S  a  hidhty  dir^CtiOnSl  6-tr.(»E0*  inn  -kmilAI  h*am  ip^C- 

ifically  dftbCfMC  lot  ma^lmuiti  lorffard  gain  with  a  "no  compromise'1  from  to 
bach  ralirj.  The  oFornenU  a*e  E^nstiuctod  of  high  t^mir«  vtronglh  '^jmifsss  si 
uminum  tubing  pig*  tfi^  ^kctumv4  Stinger  mmm  bogm  and  b'^diflt  aisornbti«- 
Foi  tn.iyimum  potmar  transfer  flrifl  low  V.5.W.R-,  a  carefully  designed  gamma 
matchinrj  asssmblv  capable  of  wlthxrandino  2J&0Q  watts  P.E.P.  is  incoiparatad. 
Widfl  elemont  spacing  asamui  optimum  DX  porfarmSnCO  end  good  oboiatiinH 
off  i-tio^cy  acroM  ihe  ontira  SO  tg  54  MHz  G  miner  ba:'.d.  The  square  hoom  al- 
lows optional  carries  I  mounting  foi  accessing  &  mpti'  rttpe^iBis. 


ET.ECTRICAL- 


StlngerA2  +  2  — S41.75 

Th*  model  Stinpej-  A  2#2  Js  a  ran-elemnnt,  dual  polarization  2 -motor  antenna 
designed  lui  OSCAR  uirnmuiicationL  c-r  where  nvilching  from  hrjri;oninl  r.(; 
vnrtical  polarization  is  required.  Th*  A  2+2  <an  ev^n  bo  phawd  to  operate  gn 
both  fioriiofiisil  a-nd  vartical  polariihiion  at  the  samrt  time.  Thii  is  not  only 
ideal  for  OSCAR  work  but  gines  your  nation  woruthliiy  ■foi  ground  commun- 

Wide.  nDn-hnrkjr  glern&nt  jpacjpg  giwfrn  rhp  A  2*2  tupArifn  fraift.  hOntlier.  lirtC« 

it  h  i  Hwi  oIprn^Tir  bMm  in  one  ai*in  pLsris.  the  half  power  buTi  width  does 
not   make  utellite  tracking  difficult   because  of  sharp  directivity.  Trie  dual 

rmma  matcti  asumblia  provide  for  a  very  Jew  V.S.W-R.  and  will  witHsl^nd 
.000  walla  P.f  P. 
Ttifl  Stinger  connruction  taatui&s  rnaho  the  A  2*2  oxtramely  htimry  duty ,  Pro- 
visions are  mada  for  mounting  tha  antenna  at.  thn  and  of  the  boom  —  for  azi- 
muth control  -  or  at  too  middle  of  (ho  boom  tef  norftial  ppplicntic-nSr 

SPECIFICATIONS  -A  2t2 
ELECTRICAL-  MECHANICAL - 

fo'^ar^Gzin       95^3        33-m  Lcnn:^   ...  .    .      5  *t. 

CircuIsrGaln  TO.'nB        Lor.ge-.-.  I  T—  vn -Jin 

Front  tAB^V^jTio       .  -    ?^d3        Tur-i-,-i    -;=_ 

Hall  Po-.w;  Pf  ..'"Airlib      ....  E^lWl  -  -  ....     5  5  ft 

Horirorual  ■■->!>.  jilis-  _  C<- !ti  Mcnit _3-ili. 

E  Pfsne.  .  .  .&2J    H  Pl^ne  - 


.      .  .    MdS 
Fft>      lA'IWHiin       .  .  .  ?^5 

V  S-A  I-.    111  iQIfalfil      1  '   1 

Hai^umrEW  A'fiTh      .  .      .5? 

Ba-irliwidiri BQtdTlMHj 

Impedance.  ..,.....-    SCI  001x15 
Matchin<j  SySt^nn    AdjuitablH  G  jmma 


SPECIUCATIONS  -A65 

MECHANICAL  - 


IVIji  iiiu-t-  iJr|j>r*Ari>a 

Wind  Losd  si  S0MPH   . 
Wciqhl 


J  R*t3 

0.2  lbs. 

1.S  His. 


StingeT  A  6-3— $27.30 


Tne  (r.gdnl  Slin^er  A  6  3.  ii  A  3*1(  muni  Jligh  <pin  C-metc-r  beam  ScmiljF  ll 

A  B-5  but  -jsipreiiiy  dosiyrwd  for  the  cM.u»l6  -nete»  enlhLsiHl.  Tbr-  A  6-3 
finds  eKcetlem  aprjica-tron  for  po- table  ux  *\  it  tiff^or mblpj  mto  a  com 
oaduc«.  Due  tg  fti»  units  light  «H^ht  and  minims!  yrJnd  load,  tfre  in  ran 
tdftil  for  JC'uhW  flatbed  and  quad  cBckK]  arrays  for  ihe  real  6-mrior  0 
Thn  A  €-3  is  fated  at  2.000  w-itis  PS.S*.  inri  irLcorporaEM  a  &a.uaie  boorr 
hifih  tensile  strength  aluminum  rienrents. 


EtECTRICAL- 

Forwa.uTrJln. 
Fioni-in-Hich  ILwIln      .  .  . 
V.S,,  "    l^nhWfBitxJ    .  . 
H+C  "frFfr  B^-«  W^tftY  _  . 
e*e^-aih  S&i 

l-za§dj-.T-     . 
Miiciiinq  mp&ab    "-;|ui  -ir 


SPECIFICATIONS- A  6-3 

MECHANICAL- 
f.OcJB       Br.-Jm  LftrHih 
?t  OdB        LrviaMt  Eiemrni 
Vl:^       T    ■       5R 


DAnirnna  desinn  ^nninaaring  rf 

specialty  At  F INCO.  Tnp  quality 

i#b  f(.3^di"d  lert  ^efc-prrenl  ■!  i 

*ed  rftfojghui;!  '.-<?  dfi'pronnicnT 

and  d*s.i9n  o^  ^11  antf  n.nas.  Tlw  F 

NCO  antenhifl  t«t  rang*  hat  been 

carefLUv    charted    *w    mawmi 

1    retiection    charactemtict    that 

i^jld    t,ius«-  errflrl  ill   antenna  rfr 

i^ni     $hd:vwn   is  V-G  fophiilitat^l 

stub  znrl  m.itcninq  sy:iFm  th^:  ," 

as  6een  a£rve'r>ped  for  rhe  Stinger 

A63.  G  .ind  2-metur  duai  band  g 

jm .  No  trjps  or  coils  tc  biiin  on' 

^1  Excl  jsivit  Tv-ia*-  iau"<  b«M)  F-onjf'UstiQn  b  -kjjed  on  fel  a-Tiat^Lir  Mb 
lennai   Th*  5  H*   iqji«r  *ounm  j»r  of    054  will  hinh  teni.lc  ;ii?ra!th  a 
Jurflinum  nhn'h  te  ifj*y  rimepsrrnni^ r  than  its  rou-nd  count^i  gjr(r  A's<i. 
special  bF'Ckfi   iii»— h'l-.-i  -ii*   cukn  Jp-wE-lnped  lo  jtIIqa   mirjiii  eVsr-ifii 
:g  boorr.  ai-j   inent  -     plL5  tr>-,     '  ly  jlign-sd   ii  ;be  high«t  wnd  ^nd  " 
loac>s.  All  *n«Tnents  ?rC  of  ihic-  ^jII  high  tsniil*  urength  aiicraft  oualii 


M  3'r*nii 
■  Garrr-B 


Vaxirr'   m  S- 

Weigh  i 


KPI&ne 5?" 

.   50Oh^s 


Vaiehir.5  SvHcm    AdjoflBtrtS  G^i 


1%  meter 


Stinger  A  IV*—  S29.65 

The  modal  Stinger  A  11/4  jj  a  ten  element  1  T/A-metar  I22Q  MHzj  liiy^  per- 
rormanco  yagi  desfonad  for  all  220  MHz  communication  need*.  D^tigne^  k  bo 
mounted  in  oilhar  the  vertical  or  horir^ntdl  plan*,  lha  A  1  1/4  it  adaptable  for 
OSCAR..  rap4i|er,  ar  general  communication  work.  Incorporating  the  Stinger 
heavy  duty  domoms,  boom  and  boom  to  mast  assemblies,  she  nntenna  ejtily 
withslandi  120  mph  wind  loadi  under  1M"  ice  conditions.  A  low  Sow  gamma 
malcfiing  iVslpm  b-»u'^i  4  low  V5W  H,  sn.rf  is  {UnAr  r.atied  at  1,0(K>  wans. 

SPECIFICATIONS-  A  1   VC 

"T"- nrrktffrc't 


G  and  2  meter 

Stingpr  A  62— $88.60 

The  model  Si  inner  A  62  is  it  tmly  Tem.Hifc.iblo  cOmb.lnnr.ion  G  and  2-meter 
he-Am  design^  lor  optimum  crrfgimanca  on  both  bands  yet  only  requiring 
ON£  ti^nutiisston  line.  This  it  Jtton-.plished  thjouch  the  w*  ol  exclusive  phas- 
ing al8m?fiu  to  jccumpluli  dual  band  oprTniion  ■vrth  no  UWiTM  ig  either 
bEnd  -NO  SHTTCHSrlG  REQUIRED! 
On  2-rreters,  drw  A  62  has  6  cc  I  linear  elements  -  equiva'eiir  to  thi«-  J/2  A 

■5-ettTrtfn'!    V'M'?   ilacfced    5>«!r>   by  Std?  —  ITluj  qiji-ig  ti u Tll.i ™J i rtq  pf'loinrance. 

ViMimum  fo'w^rd  n*ir  is  awiijrif  on  S  rtirttt*  through  the  IMS  of  fou-  wide 
spaced  elements.  The  heavy  duty  Stinavr  construction  i-.  irwd  throughout,  so 
that  the  antenna  will  withstand  100  mph  plus  wind  loads. 

The  A  62  iet6nl  for  mounting  on  the  samO  m«t  W  your  (.bander  or  otfier  an- 
tenna thus  easily  oppning  up  thn  world  of  G  ami  2-mfrterVHF  communication. 


SPECIFICATION*!       a  p> 


ELECTR1CAL- 

Forw^rd  Gain      T3.SdE 

FrQnt-to.B.i;i(flo:tL'ni      2adE 

V.SVif  A.  (.ii  r«onante-!       ,  .  .    \1\ 

HaFf  Pouver  Bram  Widih  W 

BifjdwtUh ?20to?26MH< 

fmpedanrt 50  Otmtl 

Met(:FiTngSv$|Em    Ad]U'tt..il>lc  Gamm; 


e-S;c'<  P? 


I  uj-nfn-i '  ladius      .  . 
MaxiiJiuii!  Surface  ArtJ 
Wind  LOJdatSOMPH 
Weight 


.  .  .4  3*1 
.  1,32  sq.  ft 
.  .  .\73  lb;. 


.  n-i  -t 


V.SWfl    (6  ft  1  mi 

wrttHfBri>iH 

g^ncfivriili .     fi  mAip.-*  50  to  B*  MHi> 
2miiHiE  14<;  to  14$Mhi: 

Imp     ai^ce  ....      .....   .50  ^iint. 

Vlgiriiinq  SvetWfl    jMrjusfcabf"  G.smms 


MICHPJ4PCAL- 
iFnom  Lrngih 
LrnpnE  Eftmtr"'    .  .  . 
Tj^r-^Rarl'rt      .      .  . 
Mij;irr«j*n  S dii"i  «  JU*M 
Vblrar  Lead- si  i .-V  V  -   . 
Vtirihl 


.   10.'  't 

ID-- 
6  Tfi 
1- 

.       Al  I  Ed. 
13.3  Ioj. 


The'3rKh.»l  4sembly  loefcs 
l^nru   i  ii'   t  on  lho  Sqrj^ra 

boom  <-d  fhvis  withstands  high  wind  loads  and  torque 

or  becoming  missHigrlEjd.  The  siMfnpbly  acteptt  n 
2"  O.O.  provisions  (or  mounting  ulthei'  in  a"vOTlic 
incorporatsd  in  several  models. 


thout  twisting 
^  of  up  to 
tal  plana  is 


i  &  ACCESSORIES 


-   BPH2SG 


WP25G 


SDB25G 


,J% 


SB25G    3'd"    SHORT    BASE    sec- 
tion for  concrete  —  $17.90 
SBh25G-    3'4"    HINGED  SHORT 
BASE      section     for     concrete     — 
$29.15 

HGB25G*  3'  HINGED  GROUND 
SASE  (use  without  concrete)  — 
$58.35 

SDB25G*  SINGLE  DRIVEIN 
BASE  -  $25.00 

BPH25G*        HINGED        BASE 
PLATE  for  concrete  —  $50.00 
FR25G*     FLAT    ROOF     MOUNT 
-   $34.10 

PR25G  ■  PEAK  ROOF  MOUNT  - 
26.25 

*  Note:  Towers  mounted  on  these 
bases  must  be  bracketed  or  guyed. 
RP25G-  ROTOR  POST   -  $4.40 


AS25G        ACCESSORY       SHELF 

(for     mounting     Ham-M     rotor)    — 

S8.35 

GA25G     GUY     ASSEMBLY     with 

torque  bars  -   $15.85 

GB25G    GUY     BRACKET    ONLY 

without  torque  bars—  $10.00 

Adjustable  House  Brackets 

HB25AG  0-15"  -  $14.15 

HB25BG  0-24"  -  S17.50 

HB25CG  0-36"  --  S20.85 

Eave  Brackets 

EB2515G  15"  -  $3.35 

EB2524G  24"  --  $9.15 

EB2525G       UNIVERSAL       EAVE 

BRACKET  -  $10.00 

TB-2       THRUST       BEARING       - 

$41.65 

TB-3     HEAVY      DUTY     THRUST 

[NOT  UPS 


BEARING  -$58.35 

WP25G      WORK     PLATFORM      - 

$24.60 

Side  Arm 

SA25G-224  _  $45.70 

SA25G-524  -  $45.70 

24"  SiDE  ARM 

SAB25G-2  —  $28.90 

SIDE    ARM   BRACKET   -  $28.90 

SA25G-67      67"      SIDE      ARM      - 

$45.70 

UHF25G      SIDE      ARM      MOUNT 

(for  UHF  Si  FM  antenna)  —  $6.65 

BPC25G*        CONCRETE        BASE 

PLATE  -  $29.60 

25G    --    (10'    straight    section    of 

tower)  —  $49.50 

25AG-3    -   (top  section   2%"  tube 

type;   2"    most  fits  snugly    inside) 

-  $55.00 

SHIPPABLE] 


RP25G 


25AG-4  —  Itop  section,  upper  end 
terminates  in  11"  flat  plate  for 
mounting  TB-2  or  TB-3  tiirust 
bearing)  —  $55.00 
3/8"  TBE&J  -  (tumbuckles3/a" 
x    6"  6,000  lbs  ultimate  strength) 

—  $8.45  each. 

3/16"    CCM   -  cable  clamps  —  45i 
ea. 

1/4"  TH  -  thimbles  -  30f;  ea. 
1/2"    TBE&J   -   ('/="   x    12"   turn- 
buckles;      11,000      lbs.      ultimate 
strength)  —  $14.35  each. 
3/16"  EHS  -  Guy  wire: 

250'  -  $27.50 

500'  -  $55.00 
1000"  -  $110.00 
GAC-25-3  —  concrete  guy  anchor 

-  $16.65  each 


Tufts  Radio  Electronics  •  (617)  395-8280 
TC-6 


PROFESSIONAL  HEADPHONES 
&  HEADSETS 


. I."'i-M  %:■_  HEADSETS 


.■.Oi,    ,.    (   m,-,i 
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■* 
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■  LlJ3fc* 

51  ;B 

Prise: 

59.55 

SI  1   65 

S?S  30 

S37.90 

S42.SQ 

S56_SO 

$68.30 

S&A.50 

the  indispensable 


^*"^ 


oft 


y- 


Model  C610  r      i 

(SWL610)  Modal  C  1320  Model  CM  610    Model  C  1210 


"OC 


Model  CM  1210  Model  CM  1320        Model  CM  1320S 


T> IT 

The  MEW  KENWOOD  TS-820S  transceiver 
TS-820S  now  has  factory  installed  digital  readout  •  160  thru  10 
meter  coverage  •  200  watts  PEP  •  Integral  I  F  shift  •  Noise  blanker  • 
VOX  &  PLL  circuitry  •DRSdiai  •  IF  out,  RTTY,  XVTR  capabilities 
•  Phone  patch  IN  and  OUT  terminals  •  RF  speech  processor. 
$1098.00. 
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THRUUNE 
WATTMETER 


MODEL  43  $125.00 

Elements  [Table  1  }  2-30  MHz  45.  00 

Elements  (Table  1)  25-1  000  MHz  38.00 

Carrying  case  for  Model  43  &  6  elements  27.  50 

Carrying  case  for  1  2  elements  1  7.00 

READ  RF  WATTS  DIRECTLY!  t Specify  Type  N  or  S0239  con- 
nectors) 0.45  -  2300  MHz,  1-10,000  Watts  ±5%,  low  insertion  VSWB 
—  7.05,  Unequalled  economy  and  flexibility.  Buy  only  the  eJemBnt(s) 
covering  your  present  frequency  and  power  needs,  add  extra  ranges 
later  if  your  requirements  expand. 


Now  you  can  receive  the  weak  signals  with  the  Ameco  PT-2  pre-amplif  ierl 
Model  PT-2  ts  a  continuous  tuning  6-1  SO 
meter  Pre- Amp  specifically  designed  for  use 
with  a  transceiver.  The  PT-2  combines  the 
features  of  the  well-known  PT  with  new 
sophisticated  control  circuitry  that  permits 
it  to  be  added  to  virtually  any  transceiver 
with  No  modification.  No  serious  ham  can 
be  without  one.  Price:  $69.95. 

•  Improves  bertsitivity  and  signal- to uoisc  ratio. 

•  BikihLs  signals  up  to  26  db. 

•  Fur  AM  or  SSB. 

•  Bypasses  ifsd!  automatically  when  the  transceiver  is  [ranamilring. 

•  KET  amplifier  gives  superior  tross  modulation  protection. 

•  Simple  to  install.  *  Advanced  solid  state  circuitry. 

•  improves  immunity  to  transceiver  front-end  overload  by  lib*  ot  its  built-in  attenuator. 

•  Provides  master  power  Cortisol  for  station  equipment. 


AMECO 


ALL  BAND  PREAMPLIFIERS 


B  THRU  160  METERS 
TWO  MODELS  AVAILABLE 
RECOMMENDED  FOR 
RECEIVER  USE  ONLY 
INCLUDES  POWER  SUPPLY 


MODEL  PLF  employs  a  dual 
gate  FET  providing  noise  fig- 
ures of  1.5  to  3.4  db.,  de- 
pending upon  the  band.  The 
weak  signal  performance  of 
most  receivers  as  well  as  image 
and  spurious  rejection,  are 
greatly  improved.  Overall  gain 
is  in  excess  of  20  db.  Panel 
contains  switching  that  trans- 
fers the  antenna  directly  to 
the.  receiver  or  to  the  Prearnp. 
Model  PLF  117V  AC,  60  Hz. 
Wired  &  Tested $44.00 


KENWOOD 


PRICE  LIST 


Model  Description 

HF   EQUIPMENT  820  PACESETTER  SERIES 

TS-820S  TS320  Deluxe  Transceiver  with  Digital  Display 

IDG  11  installer!.  1ti0  10  meters.  IF  shift 

TS-820  Deluxe  HF  Transceiver  160  iO  meters.  RF  speech 

processor.  IF  shift,  RF  negative  feedback 
Digital  Frequency  Display  for  TS-820 
Deluxe  Remote  VFO  for  320  Series.  Includes  its 
own  Rl  T  circuit;  frequency  reads  our  on  transceiver  "5 
digital  disp  lay 

Oeluxe  External  Speaker.  Includes  audio  filters 
for  added  versatility  on  receive:  2  audio  inputs 
500  Hz  CW  Filter  for  TS  820 


DG-1 
VFO-820 


SP-820 

CW-820 
520  SERIES 
TS^520S 


OG-5 


VFO-520S 


CW-520 
599D  Series 
R-599D 


160- 10  HF  Transceiver.  Digital  Display  i.opTios) 

speech  processor.   RF  attenuator,  super  noise  blanker 

Digital  Display  for  TS-520S.  Doubles  as  a 

freouencv  counter,  tuo!  Adaptable  to  T3-520 

and  599  series 

Remote  VFO  for  TS  520S.  Euitt  in  RITcircuit 

provides  sutler  operating  flexibility 

Matching  External  Speaker  far  TS-520S.  S  Ohms. 

Frequency  response  100  5000  Hz 

500  Hi  CW  Filler  for  TS-520 


160-10  Solod  State  Amateur  Receiver. 
2  and  G  meters  (optional).  3SB.  CW,  AM. 
FM  Transceives/splits  with  T-599D 
80-1  0  Meter  Amateur  Transmitter.  Solid 
State  (except  driver  andtinais).  Semi  break-in, 
sidetone,  built  In  power  supply 
External  Speaker  for  599  Series.  8  Ohms- 
Frequency  response:    100-5000  Hz 
2  Meter  Converter  for  R-599D 
6  Meier  Converter  for  R-599D 
FM  Filter  for  R  599D 

HF  MISCELLANEOUS 

R-300  Ail  Bond  Communications  Receiver.  170  kHz 

to  30  MHz       6  hands.  AC/DC/Batteries; 
built  in  speaker 


T  599D 


S-599 

CC29A 
CCSHA 
FM  599A 


Price 

1,098.00 

919.00 

179.00 
149.00 

49.00 

49.00 

739.00 

139.00 

135.00 
30.00 
49.00 

543.00 

549.00 


35.00 
35.00 
45.00 


DK-520 
DS-1  A 


Antenna  Tuner.  Includes  an  tenna  coupler, 
SWR  meter,  power  meter,  antenna  switch.  200W 
Deluxe  1S0-1O  Linear  Amplifier.  2  KW  PEP 
2  x  3-500Z  tubes,  rugged  built  in  power  supply 
Digital  Adaptor  Kit  (TS-520] 
DC  DC  Converter  for  TS  820/TS-520S  Series 


vhf/uhf  equipment 

TS  600  6  Meter  All  Mode  Transceiver.  SSB.  CW,  FM. 

AM,  10  warts.  Built  in  AC/DC  power  supplies 
TS-700S  2  Meter  All  Mode  Transceiver.  SSB,  CW.  FM, 

AM,  semi  break-in,  CW  siaetone.  Digital  readout. 

receiver  pre-amp 
VFO-700S       External  VFO  for  TS  700S.   Frequency  displays 

on  TS-700S.  Special  "frequency  check"  feature 
SP  70  B  Ohms  External  Speaker  Matches  TS-B00  and 

TS-VOOS-  Excellent  frequency  response 
TP  7200A       2  Meter  Portable  Transceiver.  F  M,  12  channels 

16  supplied);  NI-CAO  batteries,  charger  are  include 
TR   74O0A       2  Meter  Synthesized  Transceiver.  25  Watts.  SOO 

channels,  4  MHz,  continuous  tone-coded  squeltjh 

(option) 
TR-7500  2  Meter   FM  Transceiver;  digital  readout,  one 

knob  channel  selector  system,  10  watts  output 
TR-8300  70  CM  FM  Transceiver,  23  channels  (3  supplied]. 

1  0  watts,  broadband  design 
TV  502S  7  Meter  Transverter,  3  watts;  SSB  and  CW 

easily  hooks  up  to  520/820  Series 
1  V-50G  6  Meter  Transverter,  1  0  watts;  SSB  and  CW, 

easily  hooks  up  to  520/820  Series 
OTHER  ACCESSORIES 

HS-4  KENWOOD  Headphone  set  (8  Ohms) 

MB1A  Mobile  bracket  for  TR-2200  A 

MC-50  Dynamic  Microphone  for  all  KENWOOD 

stations  [Hi/Lo  Z) 
PS-5  AC  Power  Supply;  12  VDC  @  3.S  Amps, 

matches  TR-8300;  built-in  digital  clock 

with  timer 
PS  S  AC  Power  Supply,  12  VDC  <a  3.5  Amps; 

matches  TR-7500;  8  Ohm  speaker  included 
PS-8  AC  Power  Supply,  12  VDC  @  8  Amps; 

matches  TR-7400A;  well  regulated;  current 

limiting 
VO  X  3  VOX  Unit  for  TS-700A  and  TS-600 


149.00 
TBA 

65.00 
699.00 
729.00 

129.00 

30.00 

229.00 

399.00 

299  O0 
299.00 
TBA 
249.00 


16.00 
13.00 
39.50 


79.00 
129.00 
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THOl 


ATLAS  350-XL 


•  ALL  SOLID  STATE 

•  SSBTRANSCEJVER 


The  all  new  Atias  350-XL  has  all 
the  exciting  new  features  you 
want,  plus  superior  performance 
a  nd  selectivity  control  never 
before  possible    Price.       $1  195.00 

•  10-160  Meters 

Full  coverage  of  all  six  amateur 
bands  in  500  kHz  segments.  Pri- 
mary frequency  control  provides 
high  ly  stable  operation.  A  Iso 
included  is  provision  for  adding 
up  to  10  additional  500  kHz 
segments  between  2  to  22  MHz 
by    plugging    in    auxiliary    crystals. 

•  350  WATTS 

P.E.P,      and     CW     input. 

•  Model  350  XL  -  $1  195.00 


•  3S0  WATTS  P.EP.  OR  CW  INPUT 

•  10  THROUGH  T60   METER  COVER  AGE 


Illustrated  with 
optional  AC  supply. 
Auxiliary  VFO,  and 
Digital  Dial. 

IDEAL  FOR  DESKTOP  OR 
MOBILE  OPERATION 
Measuring  just  5  in.  high  x  12  in. 
wide  x  12>£  in.  deep,  and  weigh- 
ing only  13  pounds,  the  Atlas 
350-XL  oflers  more  features,  per- 
formance and  value  than  any 
other  transceiver,  regardless  of 
size,  on  the  m.jrket  today! 
•350-PS  matching  AC  supply  — 
S225.00 

•  DD-SXL      plug-in      digital      dial 
readout  —  S229.00 

•  305     plug-in    auxiliary     VFO    — 
$155.00 

•311    plug-in    crystal    oscillator  — 
$135.00 

•DMK-XL  plug- In  mobile  mount- 
ing kit  ■     $65.00 


DELUXE  RECEIVER  PREAMPLIFIERS 


Ideal  for  Receivers  —  Converters 
High  Gain  —  Low  Noise 

FEATURES: 

•  Small  size 

•  Increases  sensitivity  of  most  receivers 

•  Gold-plated  copper  shielding 

•  Single  Dr  double  stage  models 

•  Diode  protected,  dual-gated  FETs 


SPEC  IF  (CATIONS: 

Power:  6  VDC  to  18  VDC  [12  VDC 

recommended) 
Size-,     a.  Single  stage:  1 "  x  1  M"  x  %" 

b.  Double  stage:  2"  x  Di"  x  Y2" 
M0SFET:  FT  0601,  500  MHz.  dual-gate 
diode  proiected  MQSFET 


Wh 

zn  cidering  b*  wre  io  ipacilv 

3 

requency  of  opera!  ion 

1 

ipngle  or  double  band  ituoe 

X 

ill  or  as-..embie-d  vsr-noo 

FREQ. 
CMHr) 

USE 

STAGES 

DELUXE   PREAMPLIFIER 
CAIN   dB    NF   dB  WIRED 

50   to  54 

6   METER 

SINGLE 
DOUBLE 

25 

48 

2 

2 

$15.50 
$28.50 

10S   to   144 

VHF 
AIRCRAFT 

SINGLE 
DOUBLE 

20 
40 

2.5 
2.5 

$14.  SO 
$26.50 

135   to   139 

SATELLITE 

SINGLE 

DOUBLE 

20 
40 

2.5 
2,5 

$14  50 
$26.50 

144   to   148 

2  METER 

SINGLE 

DOUBLE 

20 
40 

25 
2.5 

$14.50 
$26.50 

146  to  174 

HIGH    BAND 

SINGLE 
DOUBLE 

20 
40 

2.5 
2.5 

$14.50 
S26.50 

220   to  225 

rVt    METER 

SINGLE 
DOUBLE 

18 
35 

2.5 
2.5 

$14.50 
$26.50 

225   to  300 

UHF 
AIRCRAFT 

SINGLE 
DOUBLE 

15 
30 

2.5 
2.5 

$14.50 
$26.50 

DATA  SIGNAL,  INC. 


fjU>D0N 
POWER! 


H:ghesl  quarily.  American-made  'brand 
r/aisislcrs  are  fully  protected  for  VSWF. 
shon  ana  overioac  reverse  oolanty 
H.ghly  effective  heat  sinking  assures  long 
lile.  reliable  performance  filacfc  ancd  ied 
conlainers... exclusive  KLrV  ext-usons. 
haw  seven,  full  length  fins  on 
both  sides' 


•  A  simple,  add-on-immediately 
RF  amplifier. 

•  Merely  coax-connecl  amplifier 
belween  antenna  and  transceiver. 

«  No  tun.ng'  Efficient  strip-tine 
broad  band  design. 

•  Aulomatic!  Internal  RF-sensor- 
controlied  relay  connects  amplifier 
whenever  transmitter  is  Switched  on 


1CLM  RF  Power  Amplifiers 

Manual,  remote-position  switching 


is  optional. 

>  Models  for  6,2,1Wi  meters,  70CM 
amateur  bands  plus  MARS  coverage. 

»  Two  types:  Class  C  for  FM;CW. 
Linear  for  SSB- AMTM.CW. 

>  Negligible  insertion  loss  on  receive. 

>  American  made  by  KLM. 


New  Model 

List  Price 

PA  2-25B 

$  69.95 

PA  4-70BC 

1 89.95 

PA4-70BL 

189.95 

PA  15-60BC 

164.95 

PA  15-40BL 

109.95 

PA  45-1 20  BC 

209.95 

PA15-80BL 

179.95 

PA  4-40C 

169.95 

PA15-160BL 

259.95 

PA15-35CL 

154.95 

PA45-140BL 

219.95 

PA15-110CL 

279.95 

TEMPO  VHF/ONE  PLUS 
The  Ternpo/ONE  PLUS  offers  full 
25  watt  output  or  a  selectable  3 
lo  15  vuatt  low  power  output, 
remote  tuning  on  the  micro- 
phone, sideband  operation  with 
the  SSE/ONE  adapter.  MARS 
operation  capability,  5  kHz 
numerical  LED,  and  all  at  a  lower 
price  than  its  time  tested  prede- 
cessor ...    the  Temoo  VHF  ONE. 

The  Tempo  VHF/One  Plus  Is  a 
VHF/FM  transceiver  for  depend- 
able communication  on  the  2 
meter  amateur  band  •  Full  2 
meter  coverage,  144  to  148  MHz 
for    both    transmit   and    receive    • 


Full  phase  lock  synthesized  !PLL) 
•  Auto  ma  tic  repea  ter  split  — 
selectable  up  or  down  ■  Two 
built-in  programmable  channels  • 
All  solid  state  •  800  selectable 
receive  frequencies  with  simp  lex 
and  +600  kHz  transmit  frequen- 
cies for  each  receive  channel. 
Price:  $399_00 


"W2VS"  *HTI 

$2135 


REYCO 

"W2VS"  ANTENNA  COILS 


5         t — <T) 


W2AU/W2VS  •  5  BAND 

10/80  METER  ANTENNA  KIT 

by  UNADILLA/REYCO 

GIVES  YOU  OPERATION  ON 
10  •  15  •20  »40  #80  METERS 

(DESIGNED  CLOSELY  TO  5 
BAND  TRAP  DIPOLE  PARAM- 
ETERS PER  A.R.R.L.  HAND- 
BOOK, HF  ANTENNA  CHAP- 
TER 21  'A  MULTIBAND  TRAP 
ANTENNA') 

Every  Component  of  This  Kit  is  a 
Highly  Crafted,  old  Line  UN- 
ADILLA/REYCO Product  Time 
Tested  by  HAMS,  COMMERCIAL 


ife^ 


&     Armed     forces     facil- 
ities -  AROUND  THE  WORLD 
-  FOR  OVER  10  YEARS! 
COMPLETE     KIT    (Nothing    else 
needed) 

•  2     ea.     W2VS     REYCO     KW-40 
TRAPS 

•  1     ea.      W2AU     'BIG     SIGNAL' 
BALUN  1:1 

•  120       Ft.        RUGGED       -14-7 
Strand  Copper  Wire 

•  2  ea.   W2AU   SHATTERPROOF 
ENO-sulators 

•  INSTRUCTIONS 

•  $48. 25      TT\/|  ichowave 

1 1      J I  Company,  inc. 
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QlPf «C  EXTRACTOR  TOOL 
I  *,  n  ■  >i  iWlfH  f  --N*a  "-si*  rcxtr>r.-3> 

■■■*»=-  I  -*■  iiiik:  al  L^  -mv  9-1  ■«*  **£■ 

pi  "ion  e  :j  ;■;  frs 


prr^QTVuiDE? 


■*****^ 


mp+p+mjtim 


QUANHTY-ON£PAIH[2pc5.]    I 


TS-1       [S1.B9 


QUANTITY  -  ONESET  [4  pes.) 


PC  CARD  GUIDES  tt  BRACKETS 

raS£«l  Wtt«tl  ?  T»  1  g»4*4  plJ5  5  nraunlinE 
tw^JiePi  S-uryo-fl  ljro«hi:ls.li>Attjrf>  unique  slaoiliiing 

(■iij'.i  iii.irj^t'iniir-,  ^-tu^n-.ri-jiiiiri^  vniriordy  I  *er*w 

I        CxiiditABrackcIs        |     TRS-2     |  S3.79  | 
QUAHTlTY-<3NESE7Wpcs.) 


PC  EDGE  CONNECTOR 

44  Pin,  dual  read  out,  .156'  (3,96 
mm)  Contact  Spacing,  .025"  (0.63 
mm)  square  wire-wrapping  pins. 

l|       P.C..  Edge  Comer-tor      |    CPN-I     [»-<9| 


P.C.B.  TERMINAL  STRIPS 


4-PoJc 

n-  *     |*U$ 

frPtilC 

TS-  B     [51*9 

I!» 

TS-I2    [lis 

WIRE-WRAPPING  KIT 


Contains.  HotbyftVap  Tool  WSU-3C  M. 
Wire  Dispenser  WD-30-3,  (2)  14  Dl  P's, 
[2)  16  DIP'S.  Hobby  Beard  HPCB-1. 
DtP/lC  Insertion  Tool  IN5-L416  and 
DIP/  IC  Extractor  Tool  EX  1 


Wir&W:3pp  ngKit      [wK-43  (Bi^C£99| 


Wire  -wrapping,  stripping,  unwrapping  tool  for 
HOBBY  WRAP     ^^  " ""   ' "  ^  (063mrr.)  Square  Post 
TOOL 


WSL.jrj 


UM  I 


■yjgditredWrjp 


W5U-33M 


$7.95    | 


NEW 


Batterv 

wire 

wrapping 

complete 
with  bit 
and  sleeve 


WIRE-WRAPPING  TOOL 

for   025    {0.63mm)  sq.  post 
"!WODlFlED"wap.  posrtiwe 
indexing,  anli-over* tapping 
device 


r";rA¥i5  30 


&W+50      »4J5 


forAwazfrai   &W26Z8   aaas1 


l  6i:*o.-awg^o    |    er-jo 

SJ95 

|ei:  for  AWG  26-28 1     BT-262B 

S7.M 

ROLLS  OF  WJRE 
Wire  far  wire  wapping  AWG-30 
(0.25mm)  Kf  NA3*  wrrft,  50  ft.  roll, 
silver  f'.iHrt.  solid  conductor. 
ea,2  tr'  W*rft- 


5      -V.   .   ■*    Ti    ■    -   .■     i-3 

ETTJe" 

^       .          ..       _.-... 

f  Vir         :       tl5fl 

;     -ft..  fV"T  <■  t    A»l  H* 

lji.-n        - 

11  9B 

:.     '. 

•        . 

si« 

WIRE  DISPENSER 

■  With  50  ft.  Roll  of  AWG  30 
KYNAfi"  wire-wrapping  wire. 

■  Cuts  the  wu-e  lo  length. 

■  Strips  1"  of  insulation. 

■  Refillable  (far  refills,  see  above) 


{Hilars 

WD-3Q.B 

j    \tr#  Wirn 

WD-3f>V 

'.'J  lull     ■■!=(■ 

WD-30-W 

SXtW 

rt. .  ■     ■ 

WD-30R 

'$3B& 

PRECLTT 
PRE  STRIPPED  WIRE 

Wtrelor  wire 
wrapping, AWG  30 
(0 .55mm)  KYNAR* 
wire,  50  wires  per 
package  tlr:pped 
1    uoih  er.rjj 


WIRE-WRAPPING  KIT 


Conia.ns  Hctby  Wrap  Too!  WSU  30. 
Roll  of  wire  R-30B-0050.  (2)  14 
aFY  (2)  16[iPsarrdH3bbyS3ard 
H  PCS  1 


Jws-33  [a^jtlfr^l 


1 


DIP  SOCKET 

JJjal-iniine  package,  3  level  wire- 
wrapping,  phosphor  bvorize  contact, 
gold  plated  pint  .025  (0.63mm)  *q  , 
.100  [2,54mm)  center  spacing 


14  PiciDId Socket 

14  Dip 

i0.79 

l&Pin  [T.:1mm 

16  D-^ 

«OB9 

DIP  PLUG  WITH  C0VEA 

FOR  USE  WITH  RIBBON  CABLE 


I  ■       -     i  JL  Tcrcr 

14-PLG 

HAS 

*            r'^iCivei 

l^PLG 

$1,59 

RIBBON  CARLE  ASSEMBLY 
DOUBLE  ENDED 


£  i+gi  S3J5] 


r£  I4-B  SS3S 


.025  [0.e3mrn)  Square  Post 
3  Level  Wire  Wrapping 
Gold  Plated 


SioifCJ  Ifcrmirwi 

WWT-1 

%ZS9 

Teirn.rjal 

wwr  2 

52.S6 

iC^ltKcl  r^mlnjl 

WWT-3 

$3  98 

Danbr*1  Sidnjd 

WWT-1 

51.3B 

TERMINAL  INSERTING  TOOL 
For  inserting  WWT- 1 ,  WWT-2,  WWT  3, 
and  WWT-fl  Terminals  into  .040 
(l,01mm)Dia.  Holes, 


1  [t  g>!3 


WIRE  CUT  AND    STRIP  TOOL 


PEt5W"KKf 

*     ( 

■  BJUIIMIE 

l-KIMR'irHClH 

o'iTiiPnowi» 

menu      it     incurs 

Ptk» 

?■!  ^.  Wite  &,!.  and  5irp  Tool 

Il-IDD-M     ! 

-L-      i*.- 

SB.  75 

?6  ga.  Vice  CM  ^r>d  Snip  Tc-ar 

SI  IDC- J* 

:>^-     i-%- 

tE2s 

?6  *.  V.rir«  Cu:  and  5(riD  Toof 

SMaj'jtfl/i 

H*- 

Jfi7S 

£6w.  Wi-tCui  jfictStiipTrjo1 

ST -1 60-71 

ill.50 

30  iR.  Wire  Cut  anrf^Kic  +s& 

ST- 100-3?     | 

1       v.- 

Sll.W 

WIRE-WRAPPING  KITS 

ComainE    Hcbty  Wr^p  Tosl  WSU  30. 
(50  (t.)  Roll  of  wire 
PrE5"Tirlp-?d  wirt  ]"  to  4 

^tfipped  l"  twIf'-WMli. 


f.>r#,*.      ,   »      -I.. 

■*..  •-. 

S!2.K 

mil  Bl*^n~i  l-r"--i 

— :  r 

S12.B 

rr>:  cw.^mpi. 
■;  vi          .  •        -j 

— :  ft 

tJS^5 

■  ■  ?p 

Il?*5 

Model  210 

Hl-Q  BALUIM 


-  For  dlpel*s,  ynf  ll,  lit¥*rf*d 


-Puts  power  In  antenna 
•  Braadbanded  3-40Mhz. 
-Small,  light,  waathar-proel 
•111  Imncdanca  ratio 
-  Replace*  center  tnmlater 
•Help<  eliminate  TVI 
•Fully  Gvaranleed  J 


DUST  COVERS 

•Our  covers  are  custom  designed  to  protect  all 
popular  equipment  models.  »They  are  made  of 
rugged  high  quality  vinyl  and  are  machine 
stitched  for  extra  strength.  »They  add  that 
professional  look  to  your  station.  $3.95. 


9.9S 

Van  ppo 

Gorden      "*•* 
Engineering 


Model 
300 


Model  221 


Model 
Z20 


^ COVER 
^  CRAFT 


CES  ToLidi  Tone  Pads 

•Model  300  -  acousix:  couplmg    S^iy  *«i 

•  rvirjrJ^LSiO       for  mouriTino  on  walkiui  Of  hshd  liflldi!    $3Q.95 

•  Model  220  -  CES  cfln  i^fw  6H»f  V0u  o  KjUSli  TONE  back  f<K 
Standard  Ccmmunications  hanfJ-rwki  m*lB.  Thit  ii-  the  complete 
bauk  assembly  with  th«  TOUCH  TONH  ■TODSSr  ntountod  3nd  ready 
to  plug  into  the-  private  chanrifll  ■ncnnucTor.  AItlo  includnd  is  a  LED 
tone  generator  IrtfeifaV  afld  lit  uneirul  Kjftl  (Jnvjailfjn  .iriiustmont. 
$59.95 

•  Model  21  &  Irniniatutc  ve^ion  of  210)       £39-96 

•  Model  221  ionq  -   $59.96     { 

•  Model  221  ihon  -  SS9.35  f 


i  HT^^O  Sij^i!  wiih  PBd  Iviaurtied 
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31  ATB-34 


ELEMENT  BEAM 


10-15-20  METERS 


Cushcraft  engmeers  have  incorporated  more  than  30 
years  of  design  experience  into  the  best  3  band 
HF  beam  available  today.  ATB-34  has  superb 
performance  with  three  active  elements  on  each 
band,  (he  convenience  of  easy  assembly  and 
modest  dimensions  Value  through  heavy  duty  all 
afummum  construction  and  a  pr»ce  complete  with 
1-1  balun 

ENJOY   A   NEW    WORLD   OF    DX 

IVHF-UHF  DX- ARRAYS 
144,  220,  430  mhz 


SPECIFICATIONS 

EXCELLENT      LONGEST  ELEMENT  -  32  8 

30  06      TURNING  RADIUS  -         >3  9 

WIND  SFC  ■  5  4  SqFt 

WEIGHT  -  42  Lbs 


FORWARD  GAIN 
FIB  RATIO  - 
VSWR  - 
POWER 

HANDLING  -      2000  WATTS  PEP      WIND  SURVIVAL   -  90    MPM 
BOOM  LENGTH/ DIA    -  18  x  2  1/8 


15-1 


$259  59 
UPS  SHIPPABLE      complete 
COM MUNICATIONS   WITH    ATB-34 

HF  MONOBEAMS 

10  15  20  METERS 


20  ELEMINT  DX- ARRAYS 

20  ELEMENT  SPECIFICATIONS 


I  Forward  CJin li.2  db 

I  F/B  Fatio Z^  Ob 

|  Fwd.    Let*:  .H  1/2  Pu-t.    Poml 

horizontal     ■!-* 

vertical    f$* 


HA  Mhz 


ImjH-ifanct- :>2  iihni^ 

VJjWft  ai  F-*q«5entv 1  -  1 

Bandwfdtfc  W.  VKWB 

I^iS  "JtlTl  2  -   1 4  mhl 

P<i\uiiT  Handling  -      '■'■  |CW  P~P 


10   METERS 

3  ELEMENT  BEAM'    You  can  feft**  an  ouLsUmduiF  signal  usinj 
ihiE    compact    th.Tee   element  Iwam-     U    is  ensily    mounted    on  : 
lightweight  rotator  and  takes  only  a  limited  amount  or  space. 
Model  No.  A28  J— $79.95 

4  ELEMENT  BfcAM:  A  real  DX'ers  beam  for  the  active  hun 
who  wants  a  I0[i  signal  on  10  meters.  Mount  on  a  good  hum  j-O1 
Uiior.  Model  No-  A28-4—SH9  95 


7S" 


■til" 


I  Hc-ighi 

I  Width  k  Depth 

I  Turning  Radius 

I  Maximum  M:i^l  Dia 

I  Net  Weight  Lbs.  ti  7 

Ivtrrtic^l  sippnrt  rna^i  not  jjuppiietl 

I  2  Meier  DX-120  1  6  Meter  DX  220 

1  Am.  H&>  S-17.95  542. 95 


i  20" 


42" 
2&"*  LI" 


32" 

l    i/2" 


SPECIFICATIONS 
BOOM 

LONGEST  ELEMENT 
ELEMENT  DIAMETER 
TURNING  HADIUS 
FORWARD  GAIN 
FHONT  TO  BACK 
SWR&  FEEQ1JENCY 
WEIGHT 


A2h-o 
i   1/2-  x 

ir  s' 

7  fa"  -  1 

li}1 

4Z  db 
]  to  1 
11  lbs. 


A2S-4 


U"  J" 

10  db 
25  db 

1  to  1 
SI  lbs. 


15   METERS 


:  Merer  DX-420 


40   ELEMENT   DX     ARRAYS 

■10  KLOIENT  SPEC  If!  LA  T  IONS 


mart!  (jam  —  — ■-  1?  Ji> 

I  F/'B  Aatiu    EB  db 

|  Fwd-    Lobe  ;tt  1/2  Pwr.    Poml 

horizontal    — ■ ■ — -  \Y£' 

vertical    -U* 

iHcifihS  UK" 

I  Width  X  Depth  *«*"'  8  3tf' 

|T-jniiaj[  Radius  IKi'1 

I  Maximum  ttasl  Di£.  .'.  1/2' 

I  Net  Weight  Lbs-  -12 

I  Wind  Baling  9U  mpk 

Istack  Kit  Ncr  boFfc-M* 


lmjx-dsnce  — ~i2  pKms 

VSWa  jt  Frequency 1  -  1 

Bandwidth  W/VSWR 


3  ELEMENT  BEAM:  A  high  uu 

on  a  mast   ft  ith.  other  a 

handle  it. 

Mod^  No.  A2I-3— 599.95 

J  ELEMENT  BEAM-   For  iht  ITj  meterenthusiajit  this  beiirr.  v.il 

(Wi  reai    DX  performance.    When  mounted  on  a  good   ham  ro 

Litor  it  will  wilhstand  the  rnc.-it  adverse  weather  conditions- 

Model  No.  A2I-4— SI29.95 


ty  bean:  which  can  b^mojntcd 
A  heavy   duly  TV   roLitcr  will 


Less  than  2  - 

bv*t  H*normg  - 
KM  Mhz 


4  mhz 

a  KW  PEP 
-132  Mhz 


ao  mph 

lJXK-441. 


SPECIFICATIONS 
BOOM 

LONGEST  ELEMENT 
ELEMENT  DIAMETER 
TChNING  WADllS 
FORWARD  CAIX 
FRONT  TO  BACK 
M.R #   fREQLENCY 
V.  EIGHT 


A^l-3 

1  5/8"*  12' 

Sfi*'  irj " 

7/S"  -  a/4 

13"  -  y 

&db 

'SJL  db 

]  to  1 

J1j  lbs. 


1  3/4" 


2Ah  6" 


32  Ibii. 


I  Amateur  Set 


I  65.95 


80   ELEMENT   DX  -  ARRAYS 

M  ELEMtNT  SPECIUl.Al  IONS 


|  Forward  CjSlR -"*  *H  >^) 

B  Ratio    ■ ■  SO  db 

|  FVd.  Lcix.- ,il  l'i  Fmt.   K>ini 

hnrivunul 12 

ttmiuai    1^ 


?i^hi 
I  W.dth  k  Dcp'.h 
I  TunlihK  Radius 
I  Maximum  Ms.st  Dia. 
I  Wind  RaiiiiK 
1  Net  Weight  Lbs. 
jS£ft£jt  Kit  Sft. 
I  Amateur  Net 


-  52  («hn 


Ir^ijfdante 

ViWJt  Ht  Ereqiicrn;y -1-1 

bandwidth  l\"   VSWH 

LeiiS  tbr.  9  -    I      --4  :r.hz 
fW«^r  HaiK?!:.!^  --    1  Y-\K  PEP 
Jlv  Mhz  L!2  Mhz 

J7„ 


20   METERS 

2  ELEMENT  BEAM;    fUtl  sue  beam  performance  for  !hc active 

lio  meter  hniTi  with  Limited  spact  and  budget, 

Mode!  lVo.  A14-2— $119.95 

:;  ELEMENT  15EAM     A  real  DX-er's  bead)  with  Tuil  .  12  wave- 

ifn^th    element   spacing.      The   heavy    uuiy   construction  gives 

>cars  or'.roublc-lrcc  sema'.  Model  No-  A 1 4-J  5 1 5!J.  95 


DXK-I60 

SI  19.95 


2   i'V 
|d  mph 


OXK-230 
$99.95 


;  11" 


.1   tJt" 
S6  mph 


UXK-4S0 
$$9.95 


SPECIFICATIONS 
BOOM 

longest  Element 

ELEMENT  UlA METER 

TCHMNG  HAlJIl/K 

FORWABL  GAIN 

I-Vb  JSATIO 

yWR  ^  FREQUENCY 

U'EiGtfT 


A^4-^ 
I   &/*-* 


IT 
r,  tlb 
Li  db 
]  to  1 
\LQ  lbs. 


A14-H 


35'  In" 

S/i 

St" 

adb 

22  dti 

1  to  1 

.15  lbs. 

World  Radio  TV 
Handbook  1978 


HF  Verticals  iaS0  Meters 

ficient  top  ring 
trap  forms  •  enameled  wire  coils 
*  solid  aluminum  capacitors  •  no 
tuning  required  •  tuII  t:ompres- 
sror>  ctaJTips  •  omnidirectional 
coverage  •  reinforced  base  •mast 
or  ground  mounting  •pre-marked 
sections  *  easy  assembly  *  supe- 
rior quality 

3  BAWD      20  15     meters/Model 
ATV-3 £49.95 

4  BAND      4'  20*1 5"  10     meters/ 
Model  ATV-4 $89.95 

5  BAND  SOMO-20'1  5"10  meters 
/Model  ATV-5 $109,95 


Speak  up. 

We  know  all  sbout  up.  In  f^ct,  we're 
n  jmber  ofiff  bom  ttte  grnuncJ 
UO  .when  it  com*!  to  am.ileur  com- 
my-.ication^  towen  We'V£  btefi 
biji.^irb5tncm!3':'AW.5fc-r^,D'e  IMjn 
;>vl;  nezj£€i 

Whttttm YWu"w  lh*-*ww| tirtt-i4.-, 
■atrztf  ct  h<K-*ta.TrtJ-q.  :r*L*  wm 

HnOiMto 

*VT  Wt:  <.VC  TT^-D^f  crc  fro'7" 
(li«  groLinaup,  we"re  WlKng  dtCUC 
lowers  like  fk-Bx.%  n«w  Big  *' 
5hown  hete.  \<.'s  a  free -standing, 
cranlc-Lip  with  a  height  of  aO-ft, 
providing  good  OK  capaoilrTy  it 
low  cosi  Id^dHorseiLOLisl-LAMS 

Mode]  W51  -t5^ 

{5V  Self-supporting)        iri-Ex 
$850.00'  -  :^',    . 


SST  T-l  RANDOM  WIRE 

ANTENNA  TUNER 
All  band  operation  (160-10  meters)  with 
any  lajidom  length  of  wire.  200  watt  output 
pov/er  capability  —  will  work  tviih  virtually 
any  transceiver.  Ideal  for  portable  or  home 
operation.  "Great  for  apartments  and  hotel 
rooms  —  simply  run  a  wire  inside,  out  a 
window,  or  anyplace  available.  Toroid  in- 
ductor fof  small  size:  4-174:''  x  2-3/8"  x  3". 
Built-in  neon  tune-up  indicator,  SO-239 
connector.  Attractive  bronze  finished  en- 
closure. Only  $29,95 

SST  T-2  ULTRA  TUNEK 
Tunes  out  SWR  on  any  coax  fed  antenna  as 
wel)  as  random  wires.  Works  great  on  all 
bands  (160-10  meters)  with  any  transceiver 
r aiming  up  to  200  watts  power  output. 
Increase.5  usable  bandwidth  of  any  antenna. 
T  ones  out  SWR  on  mobile  wh  ips  from 
inside  your  car. 

Uses  toroid  inductor  and  specially  made 
capacitors  for  small  size"  544"  x  2lA'J  x  2V2." 
Rugged,  yet  compact  Attractive  bronze 
finished  enclosure.  SO-239  coax  connectors 
are  used  for  transmitter  input  and  coax  fed 
antennas.  Convenient  binding  posts  are  pro- 
vided for  random  wire  and  ground  con- 
nections. Only  S49.95 

SST  T^3  IMPEDANCE  TRANSFORMER 
Matches  52  ohm  coax  to  the  lower  imped- 
ance of  a  mobile  whip  or  vertical.  12 
position  switch  with  taps  spread  between  3 
and  52  ohms.  Broadband  from  1-30  MHz. 
Will  work  with  virtually  any  transceiver  -- 
300  watt  output  power  capability.  SO-239 
connectors.  Toroid  inductor  for  small  size^ 
2-3/4"  x  2"  x  2-1/4."  Attractive  bronze 
finish.      Only  $19.95 


Tufts  Radio  Electronics  •  (617)  395-8280 
TC-10 


6  METER  BEAMS 


3-5-6-10   ELEMENTS 

Provt!!  per  form  unc:<-  from  rugRfid,  full  »[!«,  6  meter  !jf\ims. 
JiU-myiil  spacing  and  lengths  have  bteii  criirefnLly  ertginwrrnd  tt> 
ph't  bust  pattern.  lm;H  t^r-.,^rd  gain,  uood  nront  to  bvofc  ratio 
anil  broad  freujuiiu:}   it.-51'Dn^e. 

Bioms  are  .U»wq:I  anil  &lem£|38&  Br*  s.'-i"  -  »/$"  .U-;u  -a.iI' 
t;  ^3.::. less  :-rczx  1:!:  '.  :t  :n^.::::  Limine.  Fix-  3  1.. .:  "  -.■:-*  ,  ■ 
l-jrarjii  h^vg  I  vV-1  I  "if  h.L«ci£.  The Ham!  ID  element  Idc. 
horf  1  it"  -  l   Iflt    bieuiMs,    All  brw-k^u-^re  bean  j-ij^e 

i.irirn-.-i  aluminum.  tfrj,'ht  is^ish^ad  p3:it<T!luJK.|tiarsndJiLEULbtt 
for  up  tt.  1  3/-?"  GMOrl  «r.  3  and  o  elenienl  ar?-|  -M  or.  |  :l:kj  ^0 
ek-iiiCnl  beams.  All  -uudtls  may  be  njnuiitcd  for  h&rizontfil  ur 
v^riienl  polariKatitJii. 

NVw  features  tncEurii-  adjustable  length  elements,  kilowatt  Hirddi 
Match  and  built-in  vv;i*  fitting  for  direct  52  ohm  feed.  ITuflse 
hfiuiis  see  factory  umrked  mid  supplied  with  instruction*  (or 
quk-Lk  :f,sKHiTibly. 


f^wrl|:L  tin 

3*t»rat& 

E>£ifcii!dul 

...  ■        "in 

Wazmn 

{■■>;■!  N.i 

■A^O  J 

A  53-5 

-        !■ 

A  -  9  '  L" 

fa          .     j.l 

If 

ir 

2-1 ' 

5:  El. 

i-v 

T7' 

■  ? 

1%7- 

fur-  (\MhiK 

B 

/    t' 

1  J 

F**f.  Gun 

/JS-M 

S  5  dB 

■.5c". 

!-n  0 

h  n  RlI 

Xiiin 

24  j3 

7- :\n 

2i  ffj 

jfft  |  : 

rfl» 

^  ■:  1 

COAXJAL  DUAL  STACKING  KITS 
Double  your,  effective  iaji.in;4  puwci  by 
st^ofejpj  d  mete:  bG»rai,  Luiji  Cj-afi  cuaKia! 
tVBGtise  kits  provide  :i  aimplu  and  efficient 
ji)el!ioiJ  foi  realiiins  '£  da  ■.d&Ilo&il  gain 
while  mainiaininj:  'lip  superior  eJhkbb- 
ttgttfc*  *(  <«i*  *i«ijd'.  V«sii  The  sucking 
^i!s  are.  Eitmjjlele  ^v.'—  VXl-5^i\J  cable  and 
jiiciv^in^ltv  fj-THf"  |fif  tHi*ct  5 "  oi-.ni 
kid 

Model  No.      For  slacking:      Amateur  Net 
A535-SK    A5U-3  or  A?0-s         H7fM 
A5M-SK    A=0-6or  ASD-Jl)         519.95 


t# 


«£ 


RINGO 
RANGER 


4.5  dB*  -SdB** 
Omnidirectional 

GAIN 

BASE  STATION 

ANTENNAS 

FOR 

MAXIMUM 

PERFORMANCE 

AND 

VALUE 

Gush  Craft  has  created  another  first  by  making-  the 
wurid's  moi-t  j:u]mliLr  2  f&et«r  antenna  twice  as  poM. 
The  ne-w  ILi:ipo  RjMOCW  is  developed  f:'t>m  the  \m?'  * 
AF,-2  with  three  h.-sli  waves  ^n  iihiit-  .-ind  a  oTie  eiK+.tJi 
K»we  nuitching  iLulx  Ringo  Ranger  gived  an  exti-eiuely 
low  angle  of  L";iiii::tHiii  for  betted  i";±,rinn-l  coverage.  It  is 
tumble  ever  a  inoiid  fiequenc;!  ian£e  and  penettly 
mfttclKfd  to  13  ohm  coax. 

ARX-2,  137-1B0  MH2.  4  lbs.,  112" 
ARX-22D,  220-225  MHz,  3  lbs.,  75'1 
ARX-450,   435-450   MHz,   3   lbs.,     39  1 

*      KeferRnc<;   ^  wnve  tiipule. 

"    Refiire:iee    'i    Wftv^   whip    used   :ls   ^jaiii  standard   liy    many 

VS'or'K  ftO!  QtiietiiJ^  fcotfl  move  )'yp^i-er.s  and  extt;:i(!  the 
judii;s  of  your  direct  contacts  with  tlie  nevr  Uingo 
K:irige:-. 

Hfou  can  up  date  yo-.j;-  presenl  AK-2  King^o  -.vitJ:  tb« 
xffUpte  udditi^i  uf  thii  extt-ndei  kit.  The  kit  inchifie.^ 
tlit  ^i:as;ng  network  and  nec&£5ary  elemeni  extei.sioi:.- 
The  oiiiy  moaiJications  required  ave  easy  to  make  SSW 
slits  ]ti  tlie  top  section  of  your  wnterm;L 

ARX-2K  CONVERSJON   KIT 


2  METER 

ANTENNAS 


FM 


A -FM  HINQO  S.25  ffiCiJiTI  (rc^rr.-nLJE?  'i  wart  v.lil|il,  Half  WSTW  length  Mi- 
ter -r  v  n  ilirtct  ac  KroaRrL  S2  ohm  fe«l  Utl-.es  PL->I'i3.  ;™  ^n^lc  qT  nli*- 
tiuii  ■..  h  1-1  SWK  F^ewrr  pr^me Ribbed  jj.d  rfcwly  l-i  JnsEsll.  S  ir^:rr 
pwH«  pr*--.,-*rr,':^K.aJi  v;i;:  1 ..:  .'^1  T.ii«  ] ',  ^iK>t  Thire  i-'e  aMon;  Tisrs- 
ia  use  ;!uu.  ■  I l  uLii r  ivVi  :uii.  nn.i  .  uj.irr^ierf. 
illi-  J||  >;  iicbcr  .VR.-2  AP.-is        An-6       *S-JB)      fcS-*e 

poac    -irdj,  w«m     ho  em  iio         ■»  2=l- 

wl.l  ...1  ,|  fi.  sr  "T  Si  ^j  in 

B-s    PDLt      W»  -.i  I  <i0  G:..i.    .v.:    :   =.   ■j.svo  dip^!«-  OTfef*Jf  ^lenrj.-.  Icr.^Lh 

it?  erjet     -'3  Ko  jjkk      !&■.  12s  mhz  —  r.  mfimm  zw       6  dB  prt* 

:  W  9  $&  |«)b,  s?  ohni  r«d  tjiics  FL  ajit  ^.irn« -tor,  P.icl<a#e  inclinle.i  4 
mm>l'i":  ttip  -       .  blii  s  rjn  niciij".line  Ijdqiiis,   luiniffh.i  lUii]  all  h:LnJ^'jiro. 

ViTtlciil  support  iiB3*  not  Nupt>lied, 

AFM-Jtl     H4  -  150  MHz,   300rj  watts,  wind  :irea  2.38  «q.  ft. 

APM-U-tD  22J  -a2S  MH^   WOn  MlU,  vi-uid  ^i    l.S5  ■■-■n.  ft. 

Ah'M-Hlt)  4j^-450   MHz.    IOl'o  v.-aIESr  '.PillJ   .iif.    1 .13    w.  it. 

i<  =0wT3  Pi^^-  f**  I**  F^fnil  -J¥  ei*rmn(.  ar—iyi  lir  T  mpli-  i"il  _-n 
Iwi  iUrt-d.1  jtjlJ  'fl-.lh  i  tupaont^l  nrm-.ii^  bur.  — -iiul  hiKs—  and 
-     "    ■--.■  t    To  jud  |  .  :     >  "  D     .        -•,    .11    :  ■    ,  -■  ■  ■ .    •  ■..',': 

'  -      I.    -  ■■  ■  .11     l  ►:     i  lii  r.  nd.  .    M  .     ,.:,.'  U  M| 


>.  fi>  i  re"i*w 


ti.Ltdv  ::r  ,mu  iiv.iruct.jort>  It'r  Hvi,  rrn:r*!is 
OMW  ttU  '.Iti^liJ  jjit^nna. 

AS47-VPK.      ^urrpluti.'  11  eteaittil  :il:ii.kiiij;  liil 
Au7-.SK.  11  ckLiuonL  tuas  hri[nc----  (inly 

AI4B-SK,         li  4    u  i>Lftra«it  «o«ll  HlJM Mil  or.ly 

E«*JHl  ■  i  .■!'  hT  YAS1S  TFc  W4lrt.nJ  of  '  r  -  it,-  :r_  VHk  -.-lr  •. 
nmin-il  vt::  ,j';m:f^B!  mJ !  .  :  '.■-il  jM;.ir.;<!.:ij  ^  TT.ir  foj?  .;_  '-:». 
S*l  ai-j'.l'  OI  be  ■..^■■■1  J:  rw^-ir.-.^i  Ai:  ..:■.  I  l;m  ^t  ii^J  «  .a,  • 
±:ccl  M   ^-ti  fe*d  iiiii  PC^J5S--M=JB»clira. 


Kj-iii  Xj=t*r  Ai;7-ll       A-li7-! 

W:.l^  .  T'JfB,    ra-Jhii.    -3  (*»      ||-      t  Lii     1 
ii   h*rf*(   [ma  ±-.  )ie 


A«D-KJ        >Li4C-$         A2:V1t 

c  ..      -\  L4_    ST 

"    *  ll>.    W    1'an,   i>      5  1b;     :.j 


I.10--4J.Q 


F-FJVi  TWIST  12-i  dH  Uaiu;  ten  eleetftuts  hfltaoBtU  p^lfiaatlOB  for  In*- 
enrt  coVeroeti  ,irnl  leu  dtmvrslj.  wrii«i|  priJa^iKalh+H  Inr  km  I'ovtra^u  j-'uf- 
SPard  fi.itn  12.1  dB.  F  -E  r.klm  1'J  dB.  booni  length  tafi".,  wU^it  10  tas  .  liirifv-^L 
t.!.'j:ii.T.t  ■li>',J  t:  aftnt  K'ririi  MJ.t.J:  dnvt-n  elcrtifcxln  Like  FL-2iii  conn  jc  I  kit-, 
J.  if     iwi-   .■  :r  Fe«l  lirn.i 

Alfi?-^UT  145-  Hi    y.fl'.    KID  WJt'4  v.;r;il  :Llc..    I.ll  ™,  f^ 


tf/GH  PERFORMANCE 
VHF  YAGiS 


3/4  ,  l-T/4,  2  METER  BEAMS 

The  Ki*riJjr*orcomjr*irif:iin.Ti  ^nf^teur  Vlft  ";  H  .  Lymniunlrj- 
tlmui  ',"-!':  tl'tall  yat;:>  aunL  ic  all  cut  ^CT^an&a  ■  ' :  •im'  RjlljJl- 
hility  v.-1'.h  L|lU2-:_m  ai/t  .if  l-ws  'j:  usscnitt',  ruid  mi'.  :,r.s  i^ 
yoat  .sl''-- 

Li^i'.-.ktiHhi  vej  ri^rjj.t.'d,  Ytiii  anlt-nr.at:  hiw  ;fi."  (J.  U.  sulk! 
:lui:.:iini:i  tlen:6i!;i-  V.  itJi  j.'Jt  I  I  lUiil  'III  TtlEM  HIWIIIIIi  fTim  heavy 
djiy  ivrn-iL'd  braejkuis.  Bqgk^  ;^re  L"  and  t.-'-ij^u.  ntuiulwpn 
i^-tMnc-  SJ^Si  wcuJHi  u:  i  ■■  !urnii.'d  ^luiuinuiu  hj.i-i  jii  111:4 Li Jik1 
u-  .    \<ir  up   to    ]-!■_"■    (i,.lJ.    musts.     "l'iu-y    .-jj    Ijc  /ritiuiilvil 

fur  hori-"<nvta.l  i^r  vfirlicSl  jmliiriEation.  I  >>jt.|.'  lIh.j  mstructjwja 
incltid*,'  il:i[;i  on  2  meter   KM  i-epenter  Lipvr&llOD. 

Ne»  CWtum  include  a  kftowtttt  Ked^i  MnttM)  f&?  dirotl  r,2  t.hni 
(■■n:ixinl  Ictfi  ivith  a  slJindajd  PL-i!5D  liLLlriK.  A]\  cWmenis  ait 
spattd  Lit  -2  wave  length  urc:l  Lipfired  for  liHpnf?©d  Landwidth. 
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Tuf)s  Radio  Electronics  •  (617)  395-8280 
TC-11 


For  all  you  hams  with  little  cars  ... 

We've  got  (he  perfect  mobile  rig  for  you. 


Jge 


^33£^ 


The  Allaa  210x  or  215k  measures  only 
$V:'  wide  x  9vi"  deep  xoaly  3'/;"  Tiigh.  yel 
the  above  photograph  showahow  s-Yisily  the 
Alias  transceiver  ftis  into  a  compact  car. 
Ami  there's  plenty  of  room  10  spare  Tot 
VHF  Rear  and  other  accessory  equipment. 
With  the  exiJusvre  A"las  p!ug-ui  design, 
you  can  slip  your  Atlas  in  and  oul  of  your 
car  ill  ii  matter  u!"  SeCOnfis.  All  connexions 
are  made  automatically. 

BUT  DON'T  LET  THE  SMALL  SIZE  FOOL 
YOU! 

Even  though  the  Atlas  21Qx  and  215x  trans- 
ceivers are  less  than  half  the  sice  and 
weight  of  other  HK  transceivers.  The  Atlas 
is  truiy  a  paol  in  performance. 

200  WATTS  POWER  RATING! 
This  power  level  in  a  seven  paund  Irans- 
c-eiv&r  is  incredible  but  true.  Atlas  trans- 
ceivers give  you  all  the  tali  power  vou  need 
to  work  the  world  Ijarefcot.  Signal  reports 


constantly  reflei-l  great  surprise  at  the  sis- 
pal  strength  in  relation  to  lh£  power  rating 

FL1L  5  BAND  COVERAGE 
The  210x  -x^ers  IlVBG  meter.,  while  the 
2l5x  covers  15-160  meters.  Adding  the 
Alias  Model  irj*  Crystal  Os-:ii  ;i.::  provides 
j?reitly  increased  frec^m..  .average  icr 
MARS  and  network  operaton, 

NO  TRANSMITTER  TUNING  OR 
LOADING  CONTROLS 

with  Atlas*  total  broadbandinft.  With  your 
Atlas  you  get  instant  QSY  and  band  change. 

MOST  ADVANCED  STATE  OF  THE  ART 
SOLID  STATE  DESIGN 
nil  auly  accounls  for  its  ligh]  v.e:£ht.  but 
assures  you  years  of  lop  ri^rt.iima.nce  and 
t!  i  iibie  tree  Qp^ry'.ing  pleasure 

FLL'G-EN  CTRCI1T  BOARDS 

and  modular  design,  provides  for  ease  uf 

servicing. 
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EXCEPTIONAL  LMMUMTY  TO  STRONG 
SIGNAL  OVERLOAD  AtfO  CHOSS  MOD- 
ULATION. The  exclusive  front  end  design 
ill  the  reviver  allows  van  !o  operate  closer 
in  frequency  to  strong  neighboring  Signals 
than  you  have  ever  experienced  before.  If 
you  havn  not  yet  operated  an  Atlaa  trans- 
ceiver in  a  crowded  band  and  compared  it 
with  any  ulher  receiver  or  transceiver,  you 
bavaa  r<fasJ  Ihrjll  coming. 


PHENOMENAL  SELECTIVITY 
The  exclusive  !i  pole  crvslal  ladder  filter 
uasd  ill  AtJas  transceivers  rapfeseilts  n 
major  breaklhruugh  in  filter  design.  with 
uaprtcenemetl  skirt  seWdiviw  annl  ul- 
timate rejection.  As  tks  stove  graph  edm& 
this  Filler  provides  ..  5  dli  bandwidth  nf 

2/00  Harft  HOdb-down  af  a«4y  *3Q0Hi6rtt. 

anrj  a  :.  n:i:s,J:h  of ...  Jy  9200  Her:.  _i  12*.: 
db  doi*"i  Ijltimale  rejtiLii  1:1  :s  in  CxCS  it' 
ISO  db:  fcrn.rer  thar.  the  m^^suri;...    in  <"=■ 

of  most  lv  ■  ■QlllfWWjt 


A  WORLD  WIDE  DEALER  NETWORK  TO 
SfflVK  YOU, 

Whether  you're  driving  a  Honda  in  Kan^s 
City  Or  a  Mercedes  Befl^  in  West  Germany , 
there's  an  Atlas  dealer  near  you. 

Alias  210X  or  215X S7&5.0Q 

w/nmsr  blanker $S10.00 

Accessories: 

AC  Console  1XO/Z20  V     $105,00 

Portable  AC  supply  110/220  V    S10&.00 

Plug-in  mo  bite  kit *55.fl0 

10X  Osc-  less  crystals $65.00 

Digital  Dial  DD-GB $235.00 


For  complete  details  see  your  Atlas  deuler, 
or  drop  us  a  card  and  we'll  mail  you  a 
br<w.h\irfiwj\h  dealer  usl. 


4^,  ATLAS 

'"fSS:'      RADIO    INC. 


AMATEUR 
ANTENNAS 


"the  home  of  originals' 


STANDARD    GAIN 

MOBILES 

Two  Meters 

■  5,*  waveieftpn  —  U   ct)  i 

■  Fr^e^T")'  cortege — Hi  ?& 
-  Fetter  rBiing-vW  warts  V!f 
MODEL   BBLT144 

■S7  antenra  tiwpe.i  --!fi  e 
(n  inssii,  no  h 


Bunr 


■UF>t.    i.YIP     ■ 


ind  IT 


fender   in 


m7l   SPEC    RG  d-U    Md    PL-259 
Antenna  removjble  Tram  mount, 
Price:  S33.75 
MODEL  BBL-144 
iT   Srttenna  rr 

*ir  Nfet.  In:'. 

jrMlLSPtC  ' 

ftnlerrii;  «er    .  -.    ■ 

*iiK:S3l£5 
HUSTLER 
-BUCK-BUSTER" 
MODEL  tM 

3 A  Ob  gain  s*er  1/3  IM  mobile. 
Desisned  wilh  V-2J  base  lo  ft 
four  mount  0*  a  wide  ietecttsa 
Of  Hustler  mobile  mounts. 
(Mount  or  cablu   not   included). 


SUPER    GAIN    MOBILES 
Two  Meiers 

■    5.2  rib  gain  OViK  V-lwovi;  iTQbEie 

antenna 
*  Fietujenny  cavarafic— UMm 

-  SWH  al  resonanc£— 1.1:1  typical 

-  Power  ralinji—  2M  waHs  FW 


w:-l>=.    HFT 

I  H  o  r  ■-  *=■  .a  ■:rj,^ 
P«T13PE    1«1W»J.+    *rtH**f^«l     *« 

v-r*4I*'*ous  •mbtjikh  hi  h<-' 
.■■■■  ii  me*-*  -JlpTrJl-;'»; 
h*f*:l  »T  Cci-i.r^  „■--  --.rk 
■iu  rpf-rt.  ST  Mil  -.r-C  RG-5S-U 
,irc  lUfHV  ■Hirftiil  PI-ZS91. 

Prw*-  SZ2.ES 
VHF/UHF  ANTEHNA^- 
ROO F  MOUNT 
MODEL  UHT-1 

Field  inmmablc  n.i'^m  fiji  U* 
wjvf  gpenstiCifl  ^  !■?  fr«*«B£y 
Horn  )4Dto  500MHj  outline  E^d-l 
■  nciuivd   Mount*  i      ■    ,  "  )t  : 

lice      rXf.    deck,     J^ri.'W    ill     Ti" 

h:t+    FradMtN  15"   -liW-U 

P. .(*   S93B 


MODEL  Cfit-IM 

Get  big  signal  ;- 

65"  colineat  ->-i 
taitiCifi  or  side  a 
withoul    dii'L'i -j- 
17MIL  spe:  *' 

MmMbA  sum- 
HWb  -itli  inb 
mi  Lny  instil- 
■  :re  of  trunk  id 
— slete   with 

VI -L  -ndPL-?59 

nr!cfcS4JJB 

uodiPl       -iu 

5a_T»  :hi'«.!«~i!Hr5  ;■<  CG-1-JM 

rv^r*     bX-       JKk^KL !  I'fltl       1 

ti 


Price:  E9.00 

DELUXE    MOBILE    MOUNTS 

rPKJiuri!  Irfijlfi   : « hi- * e li^i !  Jr.Icr 

,1 

GCH-I    .^JT 

9 

HOKI'KM 
Trunk  lip  mounl  for  no 
rules  irssLill3iiar.  en  vde 
or  edge  of  riunk  IwJ    1^- 
clutfEs  17'  R&58-U  ton- 
nectws  aUacbed. 
Fnce:  S14JB5 

MODEL HLM 
Deluxe  trunk  tip  n'lgysil 
with   180  degree  awiwel 
bait  for  pfSitfonifig  an 
(fripiea  to  vertical  Easy  - 
r>o  hole*  -^  m^lallabon. 
Includes    17'    RG-5E-U 

MODEL  GCM-I 
Pain   buTKJ  mount   tits 
ail  shapes,,  angles  *fctl 
latest  trim  line  gutters. 
Includes    1&0*    4«ive! 
ball,     pries:  S9.00 

RESONATOR  SPRING 

STAINLESS  STEEL 

MODEL  HSS-2 


MODEL  T*M-1 
Cowl  mount  msiaUi  Ii 
1"   hole.    Includes    IS 
swivel   nail   and  50-2 
fiO'nnectors. 
Price:  $7.50 


MODEL  TGM  I                 *»  MODEL  C-J2 

TrunJf  grooffi  meunt  m-  Hall    mount   cornplete 

stalls  In  hidden  SfW  of  with  rrwunling  hardware. 

>1P0Si^  ^nfler  trunk  lid.  Prica:  5B.20 
Mourting    hafdwarff    in- 
tlutfcd.        Price:  SS.00 


All  resonators  are  precision  wound  with 
optimized  design  for  each  band.  Assem- 
bly includes  17-7  PH  stainless  stee! 
adjustable  tip  rod  for  lowest  SWR  and 
band  edge  marker.  "Ghftose  for  medium 
or  high  power  operation. 

STANDARD  HUSTLER  RESONATORS 
Power  Rating:  400  Warts  $SB 
Model  Band  Price 

-    FIM-IQ  10  meters  $   6.50 

Ffta-15  15  meters  6.95 

RM-20  20  meters  7.30 

RM-40  40  meters  13.20 

RM-75  75  meters  15.50 

RM-80  80  meters  1.5.95 

SUPER  HUSTLER  RESONATORS 
Power  Rating:  Legal  Limit  SSB 
Supers  have  widest  bandwidth 


^ 


Model 

Bancf 

Price 

RM-tOS 

10  meters 

311.30 

RM-15S 

IS  meters 

12.65 

RM-20S 

20  meters- 

13-00 

RM-40S 

40  meters 

15.50 

RM-75S 

75  meters 

30.00 

RM-SOS 

80  meters 

30.40 

For  G-l  0-1.5-20-40-7  5-80  Meters 

£.-,,1    (-nr.    t*s:    *y 

?u£»     Iftf     BJSj 

HUSTLER 

I'larm&np:  oi  's-u^i 

•in  m  *":in-,i  3 

MASTS 

ji'J^i      vftien   ^■■e+j-i: 

rt  iiie  ii  r#!d 

*r-.rj    intfi  s-"^*p-:-:l  il*e*¥  rl.tch 

-A    rist  ^IK  wrves 

1  I  4  *>av#<trigtn 

The  Majority  Choice  of 

5   rfbci^F  jnlwria.   Sli 
nas    ^J-!4   |tin»d)i   tc 

moiini  yr  butnMr  <*Vi 

•  est  steel   nase 
lit    rrtqbiFe,   ball 

ft. 

MODEL    MO-I 

Amateurs 

throughout    the   World! 

fo<  bumper  BIB 

iitnij— fold   is  at  rrvsf 

MDDLL  MO-1. 

line  27-  above  B 

.«■         Pn«t;  S3?  00  * 

rc*   d-ck  o:    :tr>d*-r   mounti^l.— fj'2 

k 

J!  ftw'   I'll*  1?"   ibove  base         Prt« 

S22-00 

I 


Curtii  10  -  15  ■  20  -  40  Mfrttii 

t3rttj  Hurt!«  Sim  Oni  SrKrnt  tff> 

WTwp«  3>nd  C«v»intfB 


•  Lowest  SWH— PLUS. 

-  Bandwidth  at  lift  broadest!  $wR 
It  10  1  or  befl*'  at  band  edges, 

■  HusUei  cisiciun^e  i^P  coven 
'Scire"  evnudrd  lr  otiwrwise  ur- 
arU  nable  c!&se  loicrj-ces  ASSJf- 
'K  Sctu^ate  J>"-3  jwrmjner.t  trap 


*  Soli;  :ns  iich  ffbe^a^jss  trsj  ^smns 
'ct  aatfriLin  e-setrri^ii  and  mt- 
iranica1  saS-id^ 

■  Ejutra  ti**vf  cur/  jiUTii-njn  rrwi-nt- 
trig  bracket  with  lew  HW— W|ft 
■strcn^ti  insulaiijn.  Mauntine  hafd- 
ware  included 

■  All  sections  ii&*  heavy  wall,  hieb 


strength  jiuminum 

■  Stainless  steel  clamps  nermitting 
ndjustment  without  damage  to  lie 
aluminum  tubing 

•  GuaraTilwO"  to  be-  easiest  assemt;lr 
of  *nr  mulli -band  wrtical. 

■  Antenna  nas  Vt'-7i  ilud  at  top  lo 
swept  HH-TI  <3f  ft*f.-jy%  M-jjT^f 
i«G^3tO-'  lor  74  -rwt»-  zzenV.cr 
wher  de^red 

■  Tcr  toad'Ag  on  f'in-tlets  fs:  b^sO 
er  aa^O*  Jin  a"d  Mfh«  radfaAta 

■  F**d  mhr-.  ar\f  ieriflri  50  cfiTi  tcj 

•  Power  -cajjbiNty  — ful  egal  ri-rn 
on  SSS  or  Cw 

■  Mounting:  Ground  nicuftt  with  ■ 
without  radialE,  er  rmf  mount  wil 
nUnUL 

Weight:  15  lbs 
Pt.c«:S99.9& 


Tufts  Radio  Electronics*  (617)  395-8280 
TC-12 


This  NEW  MFJ  Versa  Tuner  II .  .  . 


has  SWR  and  dual  range  wattmeter,  antenna  switch, 
efficient  airwound  inductor,  built-in  balun.  Up  to  300 
watts  RF  output  Matches  everything  from  160  thru  1G 
meters:  dipoles,  inverted  vees,  random  wires,  verticals, 
mobile  whips,  beams,  balance  lines,  coax  lines.  $79.95. 


Antenna  matching 
capacitor.  20S  pt. 
1000  veil  spacing. 


Sets  power  range, 
300  and  30  watts 

Pull  tor  SWR 


Meter  reads  SWR 
and  RF  watts  in 
2  ranges. 


Efficient  atnvound  induc- 
tor gives  more  watts  out 
and  less  losses. 


Transmitter  matching 
capacitor.  208  pf. 
1000  vo't  spacing. 


Only  WJ  g  ves  j-oj  ire?  Mf  J  9*1  veiia 
TLne-  II  wilh  al   Ihe?"  !<-T"JiC=  31  Ifas  ;ysc; 

A  SWR  and  doa)  lacrjE  HatttLfTer  >  30D  ar* 
30   watts   tuH   vifcf  In  v«-    MftMit   PF 

Ar  jnltnfij  i-*rt  fcu  '.*.  H&TC1  2  c^i. 
led  srw-'ci  'antan  m'i  ■'  :-sr3r:e  :r*, 
aftO  li,Tcr  Lty[  s".-! 

A  new  eftir.Mii  iifmtmA   tlnSuCIW  \\2  ftC 

sJi':ons|  gives  -/>.  >;;■  -:,ws  ;fi»n  a  'apsefl 
Matl  tot  more  ¥>irn.  nil 

A  1:4  biLui  v  MM*  kBtf  5 OK  vcl! 
tjpatffij  S£a-e»j  NiurLn)  bftfHB  'or  no 
bile  install  jf -to  l'«?l  siwarij 

Wr)h  IM  HtW  WJ  Ifffja  Tirnei  n  yrxi  can 
run  you-  Jul-  transceiver  fOAti  oulpu!  ■  L'p  *o 
30C  ^atis  RF  power  Cuip-Jt  -  and  maic^i  your 


MTEMA  SWITCH  felt  fw  "*«l  * 
coax  Fed  antennas,  randum  w?re  or 
balance  Site,  and  Ivmt  bypass. 


-ans^M'-  Wi  any  f^edln?  'iqti  160  T^rj  13 
'Ai\&>  *-~v*Ttf  you  tia^e  coax  cable,  balance 
line,  or  i       .  rr  v    ■:. 

You  djc  ime  ni  We  SWTt  on  your  dilate. 
inverta!  wt.  ranrjDra  wire,  ^rli^l.  mo&iJe 
tvhip.  DScm.  qwiJ.  Df  wiiateirei  you  nave. 

You  can  even  operate  all  bands  ivnh  jusi 


one  t>iiTi  "^  arrenra  Hi  need  io  pui  up  sepa 
rati  «HMMB  la  eacfi  &afvf_ 

lacnraie  Ihe  usable  bandwidth  cl  your  mo- 
ti>  rt^ip  by  lining  oul  ine  SWR  tram  ins* 
yaur  cai.  Woiks  grea:  with  £':  m  kf  slate  r'gs 
;fi\e  in*  ALaS)  afG  wi!"  »n  ii  »*  Type  figs. 

H  trairtU  ■[".  lot.  ~.  l*1':  -rcrpa:!  size 
Sk?.k6  mch-F  iiis  eaun  rr  a  onal  comer  ol 

The  bcmnful  \&at  tuner  U  nrjjsed  Irs  a 
tfelure  eggshell  whtc  Ten-Tec  enito5L-:e  witil 
wahui^ian  s£es 

SO  2M  cujl  camettora  zjc  provide*  for 
irafynnter  inp-ul  an3  coax  fed  antennas. 
OuaVy  fjve  way  o^ding  posis  art  used  lur 
l  he  '  ice  iifi?  in  puis  (2).  random  w^ie  iripui 
[1J.  anc  QfOLt*d  |l|. 


MfJ-BII  VERSA  TUNER 

Hew  etftMri  jit  wsand  evil  for  mWT  willt  vul, 

Orily  W'j  j^«<.  in  tlfintni  .i.r  *wiy  iMuti-w  [I!  pa'SiKny 
in  [Hit  cliPsSTinuiflt!  10  Hi»f  yOu  rr-OIr  wlIK  dirt  iJld  !rSi 

lossw  liHfi  j  liipunl  likD.iJ  Mjlc'its  twciyirimg  'rflm  1W 
mm  10  Mi!L«r^  dipole%,  in-(Rfi«a  »r«y  isindom  wrss,  v«fL 
■cals.  raolKif  wJi-K.  ticjirv  Mntl  *ft«  Beftn  IWI  Ui>  hi 
200  w.ittE  nF  cjt&ui    t  -4  Jtarun  lor  tialircc  hepf    T-une-  auL 

l-hp  S*H  «l   y*w  mobile   "fiC  f™w  IwW*   V»lif  «'■   Ww"! 

Willi  i'l  r«;s    UHii  cump^l  F,a?j>«  irsbes    £0  239  ewe-: 
IBS    5  «*¥  UildiOfl  putK    r*j!t  '«  fiWlO^'il 


|M|J 
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MFJ-900  fCONO  TUHER       ^^^ 

Skne  v  VFJ-9DI  Vo»  Tumi,.  bLl  **;  r.a-  Kiv«  kultl  h 


'39 
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MFJ  16010  RANDOM  WIRE  TUNER 
DptritE  I6G  ihre  10  Helen.  Up  1«  Z9D  villi  H.F  Mlpvl. 
kUKMi  filjti  iDd  law  ImpcdHcet.   12   pailtiM  MiitiH. 
S&Z33  cppiKdwi,  ZxSnA  I^E^eI.  Milrhn  Zb  1b  ZOO  iHni 
it  11  kttfi- 


HYJ-m  RF  NIMSE  BRIDGE 
ma  kIj  RF  Ftacc*  ErWet  leit  fci  id|[ui  f»n  lanriu 
quickly  l*r  ir«i;tn«in  ptiftrmince.  Hcniire  mtntiM  hr- 
tiiitKfH  iifiliHon  mil  lit  ik  e  utd  rwil—w.  EjLChtthf*  nngi 

^BttW^   lfld   *jj**j*j   iJ(KIMtt   (IKfe  j*15fl   pf]   ftH! 

yw  miicti  oitwried  ittmiitng  ningc 
leiit  i it :; c-ri ati L  irftjiHiiCf  am  wfisLter  re  Lr-insri  ai  lengthen 
ymir  .irknim  Iff  fcmnnpn  SWR  MftW  ywj  Btojfc  t«  mulli 
tw-nd  dipalr.  HMftHtl  ^e.  team,  ktihibi.  nuKwl*  whip  oi 
HMdm  ty:i*m  w  ffimniLni  perlwrnaice  3  Io  10U  MHi 
SO  23^  cwinnrtor^   Ixixt  incfici   a  %rlt  haltnry, 


400%  MORE  RF  POWER 
PLUGS  BETWEEN  YOUR  MICROPHONE  AND  TRANSMITTER 


LSP-S2CBX.  30  dC  fly*l 
ant!  ojlpi,'     2-2'"fj  / 


1  IC  !-jg  &fO£  ;rc  3 

LSP-S3DBX    II.    Sa-n^    as    l_SP-;>}afc     t?.-. 

IF   n-ijl^-'|fJ    9  V 

beau^ul   Z-nS  ■  3-'."S    >    &-3  '6    Mia      •, 

f    *rl;   "oD    mpyi 

f?            ,:"^     ,-n'-     Ljrv-i^Tiiii^r     ■'     E  r     Mr 

■penes 

est  t.       ■  ■■  -y     ■  ■     :  "    -v.  -:n 

NEW 


CPO-5S5  Code  Oscilla(Of 

for  the  Newcamai  In  (asm  fne  Mo;se  ecda. 
Fa:  (he  Old  TimeJ-  10  potish  his  listr 
Far  irie  Coce  insirucior  Io  i*ac^  hi&  dasses. 
•  . -■■  l(i  fC  Z'fjt  (Me  v.  "■  Z  ijniy  of  vclufne  i 
rlAJUiOO*  rtt  ■  &€iJ  :tJ,lr'*KI  Sp£2>.e  .  t" 
_■*»  !Mii#  CuiiliUi  i  .  hmu"r-  caD  ~<r  <  9 
Mi-'^-v     fc   ftf>  qu#iiLii  U  S    ttftMtuViiOn     •  \jn 
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CWF-2BX  Super  CW   Filler 

By  far  the  tender.  Over  5-GOO  in  use  Razcr  sharp 
seleclivifj.  SO  H;  bandwidth.  ex1r«mely  yis*p 
skirts.  No  ringing.  Pii>g^  bqlw&er  receiver  ana 
phones  or  conneci  beiween  audio  siaije  lor 
speaker  operaiion 

•  Se!e;:at'  r  BA  9C-  "0.  "  =  ."  Hj  «  6-.-  ::fi  !  ..ur. 
&?  eclats  "r-j"-  :?"f  'if:  ■■  /Us;)  V-,'  li.i  ^  i-r 
S'sV     *   ^edjies     i     so     i^      ff5     *  ■•    V    ■.,■•<■, 


m   2-^7^  j:  3  !  <i 


CMOS-8043  Electronic   Keyer 

Sraie   at    ihe   awl    design    uses    CUnT(S-S0£3 

Keyer-on-a-crtip. 

•  Eh.  ■!  '  Ki/  -  DO]  ^••■:  .-:  •  lano-i.  B&t'a 
ItOf  wilfi  EiiefRS1  sa^^e^e  ^^y  *  B  ru  M 
Wf*(      «    &rfefe!*»e    ar.^     5pt*per     *   ;.  ni-i«i. 

^M  ru*&  WffTgHl  firraMr^t  *  Ul'ii  'wliiuie  suliO 
sir  r-  ■■,  ig  -306  l*d Is  t*ULi  *  4  p^iuliur 
^i  cr>  t  'LNE  OFF  C".  ■'■  •  TO'-  i"  F 
>  Uses  i    se-^g^ii   c^Us     •  2-i   'f    ■    :-'    9   *  I 


MFJ-40T  QRP  Transmitt&r 

Work  shp  world  with  5  wjtIs  nn  40  Mme;  CW. 

•  No  Iw»te    •  Ma^ct^es  W  oh-n  lose     ■  Ciea- 

alMpFQl   ^-ih    'On    foaJTnB-nW    rOf!*n|       >    Pc«ef 

JHHsMrn  lrirnsisifj'  ji'OMctea  a^ams!  ry^nihJi 
k  s^i'ct:  ti  I  ■!■■  3  =sY«*a*a  o^  vfo  niJiii:  *  12 
yCMC     •  2  J 1 56  x  3-liJI  jl  i  tirtres 


MFJ-12&C,   ^C  Pe^LiiaieD  Pom-  Susc-ly. 


527  fe 
S27  9& 


SBF-2BX  S.SB  Filler 


Dr^mstically  improves  rondablllly. 

•  Opsimizes  yciur  audio  Is  reduce  sideDand 
Splaiier,  rerrio^e  low  ,-ind  'ugh  pilchM  OFIM.  rus^, 
sialic  crashes,  background  noise,  60  afid  ^20  Hz 
hum  *  Reduces  fat'ique  durlrtg  conlesl,  DX.  and 
ragcfiewFtig  »  Plufjs  b»Ew4«1  pliones  and  i«- 
ceiver  or  conned  belween  add  ID  sian,e  lor  speaker 
operanon  •  Seieclable  ba.'idwifJm  1C  ECIW* 
audio  flrt»i  *  Uses  9  vrjll  ball^ry  •  2- 3 V 1 6  * 
3-1 IA  X   &   inches 


MFJ-200BX  Frequency  Standard 


Provides  stTOng.  precisa  martyrs  a^ery  100.  50.  or 
E5  KHz  well  inlo  VHF  region, 

■  Exclusive  cifcuitry  suppresses  all  unwamec! 
markers  *  Markers  are  gated  lor  posmve  icerih 
licanor!  CMOSIC'swnn  transisior  ouiput  ♦  No 
direel  t;annec:ion  necessary  *  Uses  9  voll 
baftery  ■  Adjustable  Irrmmer  for  zero  beating  to 
WWW      ■    Switch  selects  100,  50.   25  KHz  or  OFF 

■  2-3J16  k  3-1  <A  \  a  mches 


MFJ-1030BX   Receiver  Preselector 


Clearly  copy  weak  unreadable  siQrtals  (increases 
sifjn»l  3  lo  ii  "S"  unils). 

•  M(ire  ihan  20   dB   tow   nois&  gam     *  Sepa.rafe 

-rnpui  SM  C*MI0U1  lining  contfO'is  give  maximum 
yam  and  nr  selecni-ity  to  significantly  reieci 
f,Kht-iil-iwn(i  r.ignals  and  reduce  tmage  responses 

•  Diral  rj:ilC  f^TOS  FET  lor  low  noise,  sirong  signal 
nai'fllrni;  ribililies  «  Compleiely  stable  *  Op- 
hmtVt  fd  '0  thru  30  MH?  ■  9  V  battery 
.    ;-NB  1   >&'fl  «  9-951©  inches 


THE  HAM-KEY 

NOW  5  MODELS 

NEW 

MODEL  HK-5 

ELECTRONIC  KEYER 

$69.95 


■  Iambic  circuit  for  squeeze  keying, 

•  Self  completing  dots  &  dashes. 
m  Dot  memory. 

•  Baflery  operated  with  provisions  for 
external  power 

>   Built-in  side-tone  monitor. 

•  Speed,  Volume,  tone  St  weight  controls. 

•  Grid-bfocfc  Or  direct  keying. 

•  Use  with  external  paddle  such  as  HK-1. 


Model  HK  1  S29.95 

•  Dual  lever  squeeze  paddle. 

•  Use  with  HK-5  or  any  electronic  keyer. 

•  Heavy  base  with  non-slip  rubber  feet. 

•  Paddles  reversible  tor  wide  or  close 
finger  spacing. 


Model  HK-2  $19.95 

•  Sambas  H.K-1,  Eessbase 
for  those  who  wish  to 
incorporate  in  their 
own  Keyer. 


Model  HK-3  $16.95 

•  Deluxe  straight  key. 

•  Heavy  base,  nonefid  toatlach  rodesk. 

•  Velvet  smooth  action. 


Model  HK-4  $44.95 

»  Combination  on  HK  1  & 
HK-3  on  sa  me  base. 


Tufts  Radio  Electronics  < 
TC-13 


(617)  395-8280 


if  engineering 


THE  WORLD'S  MOST  COMPLETE  LINE  OF  VHF-FM  KITS  AND  EQUIPMENT 


RX2BC  W/T  . 
RXSOC  Kit    . 

RXSOC  W/T  . 
RX144C  Kit, 

RX114C  W/T 
RX220C  Kit. 

RX220C  W/l 
RX432C  Kit. 

RX432C  W/T 


28-3S  MHz  KM  receiver  wiih  J 
pole  10.7  MHz  crystal  filter  .  . 
same  as  abDvc  wired  &  tested. 
30-60  MHz  rcvr  w/2  pole  10.7 

MHz  crystal  filter     

same  as  above —wired  &  tested 
140-170  MHz  rcvrw/2  pole 

10.7  MHz  crystal  filter 

same  as  above— wired  &  tested 
210-240  MHz  rcvr  w/2  pole 

10.7  MHz  crystal  filter 

same  as  above  -wired  &  tested 
432  MHz  rcvr  w/2  pole  10.7 

MHz  crystal  filter 

same  as  above —wired  &  tested 


S    64.95 
117.95 


64.95 
117.95 


74.95 
119.95 


74.95 
117.95 


84.95 
129.95 


RECEIVERS 


RI  28  Kit  . 
Kt'SOKit  . 
RF1441)  Kii 
RT220D  Kil 

RF432  Kit. 

IF   I0.7F  Kit 

FM455  Kit. 
AS2  Kit    .   . 


accessory  filter  for  above  receiver 
kits  gives  70  dB  adjacent 

channel  rejection S.95 

10  mlr  Rl-  front  end  10.7  MHz  out  1.1. SO 
6  mtr  III  front  end  10,7  MHz  out  13.50 
2  mtr  RK  front  end  10.7  MH/  out  1H.S0 
220  MH/.  Rl  front  end  10.7  MHi 

out 1K.50 

431  MHz  Rl  front  ciid  10.7  MH/ 

out 29.50 

10.7  MHz  II-  module  includes  2 

pole- crystal  filter 29. SO 

455  KHz  II-' Mage  plus  IM  detector  IS. 50 
audio  and  sejuelch  board 16.00 


TXS0     ....     transmitter  exciter,  1  watt,  6  mtr.  44.95 

TXSO  W/T  .   .    .    same  as  above — wjred  &  tested    .   .  64.95 

TX144BKH.   .     transmitter  e*citer-l  watl-2  nitrs  34.95 

TXI44BW/T   .    samcasabove  -wired  &  tested.   .   .  59.95 
TX220BKit.   .     transmitter  exciter- lwatt-220 

MHz 34.95 


TRANSMITTERS 


TX2  2  0B  WH 
TX432B  Kii  . 
TX4JJBW/T 

TXlSlt  Kit.  . 
TX150  W/T   . 


same  as  abo*-     wired  &  tested    -  -  59.05 

transmitter  e'-ciler  432  MH?    ■   ■  .  -39.95 

same  as  abov  -  -wired  it  tested    .  .  79.95 

300  miliiwait.  2  mtr  ir.oismitltr  24.95 

same  as  above    wired  A*  tested    .  .  39.95 


PA2501H  Kit   .    1  mtr  power  amp-kit  Iwirt— 25w 

out  with  solid  state  switching. 

case,  connectors- 

PA40I0H  Kit   ,    2  rrrtr  power  asnp-10w  in-40w 

out— relay  switching 

PASO/25  Kit,   .    6  mtr  power  amp,  lw  in,  2Sw  out, 

less  case,  connectors  &.  switching 
PA  1 44/1 5  Kit  .    2  mtr  power  amp-  lw  in  —  1  Sw 

out— less  case,  connectors  and 

switching 

PA144/25  Kit  .    same  as  PA144/1S  kit  but  2Sw  . 
PA220/1S  Kit  .    similar  to  PA144/15  for  220  MHz 
PA432/I0  Kil  .     power  amp- similar  to  PA144/1S 

except  !Ow  and  432  MHz  .... 
PA140/10W/T  lOw  m-140w  out-2  mtr  amp  . 
PAI40/30W/T     30w  in -140w  out-2  mtr  arnp    . 


POWER  AMPLIFIERS 


44.9  5 
54.95 
44.95 

54.95 
219.95 
189.95 


lei   Jiowcr  ami?,  wired  *s,  tested,  stltjssjot* 
CW-I-M-SSB/AM 

Power  Power 

BAND  lnP'Jt  Outpul 


BLC  10/70 

144  MHz 

10W 

70W 

149.95 

BLC  2/70 

144  MHz 

2W 

70W 

169.95 

BLC  10/1  SO 

144  MHz 

10W 

15  0W 

2  5  9.95 

BLC  30/150 

144  MHz 

3  0W 

I  SOW 

23  9. 95 

BLD  2/60 

220  MHz 

2W 

60W 

164. '15 

BLD  JO/60 

220  MHz 

low 

60W 

159.^5 

BLD  SO/120 

220  MHz 

10W 

120W 

259.95 

BLL  10/40 

420  MHz 

10W 

40W 

179.95 

BLK  2/40 

42  0  MHz 

2W 

40W 

179.95 

BLL  30/ffO 

420  MHz 

30W 

sow 

2S9.9S 

BLI-:  10/80 

420  MHz 

10W 

sow 

2K9.95 

POWER  SUPPLIES 


fsisc  wyr, 

PS2  5M  Kil. 


PS  2SMW/T. 


15  amp— 12  volt  regulated  power  sup- 
ply w/case,  w/fold-back  current  limit- 
ing and  overvoltage  protection.  .  .  94.95 
same  as  above— wired  &  tested.  -  -  124.95 
25  amp— J2  volt  regulated  power  sup- 
ply w/case,  w/fold-back  current  limit- 
ing and  ovp,  with  meter 154.95 

same  as  above— wired  &  tested.  .  -    179-95 


add.s  over  vuliaye  proTeution  to  your 
power  supplies,  1  5  V1X'  max.      .    <        1  2.95 
1  2  volt  -powtr  supply  regulator  card 
with  fold-back  current  limiting  .    .       10-95 
new  commercial  duly  30  amp  1  2  V1K" 
regulated  power  supply  w/c-ase. 
w/fuid-bat'l:  current  binitiii^  and 
overvultage  pmit'^tiim       249.95 


KFT5D  Kit-   -   .     repLMter-6  m^ter 499-95 

RFT50 repi--aUT-6  muter,  wired  &  tested  799.95 

RPT144  Kit  .   -     repeater-2  mtr-   I  Sw—  compkle 

(less  trvstals) ,  -   -  -   .  499.95 

RPi'220  Kil  .    .    repcLiter-  220  MHz- 1  5w  -complete 

(letis  crystals) 499.95 

RPT432  Kit  ■  -    reptiator-lOwfitt-432  MHz 

(less  crystals) 579.95 

HP i  144  W/T    ,     reptater-lS  wall  — 2  mtr.    .....  799-95 

RPT220W/T    .     repeater-15  watl-220  MHz.    .    .    .  799.95 

RPT432W/-]     .     repealer  - I 0 wan-432  MHz.    .    .    .  349.9* 


REPEATERS 


DC LAS 0  - 
DPLA144 


DPLA432    . 
13SC-U    .    -    . 


6  mtr  close  spaced  duplexer  .   .   .    .    575.95 
2  mtr.  600  KHy  Spacuil  diiptexei , 
wjrfid  and  tuned  to  freijucTiL-y  .    ,    _    379  95 
220  MHz  duplexer.  wired  and, 

tuned  to  frequency 379.95 

rack  mount  duple  xtr 319.95 

double  shielded  duplexer  cables 

with  PL259  connectors  (pr.)    ■   .   -      25.00 

same  as  abo_ve  with  type  N 

COnritttyrS  (pr.)      250(1 


TRXS0  Kir 


TKXI44  Kit 
TK.K220  Kit 
TRX4J2  Kir 

I"RC  I    -   ,   .   . 
IHC-2   -  ■  ■  • 


SYN  II   Kit. 


SYN  11  W/l    . 
SYN  220  Kil 


SYN  220  w/l 


Complete  6  mtr  1-M  transceiver  kit, 

2d\\.  out,  io  channel  scan  with  c%$& 

(IcS^  niike  and  H.rysli^s) 244.95 

-same  as  above,  but  2  mlr  &.  1  $W  out 2 34. 9 5 

saniu-  ySahiA'u  except  fm   220  MH/.  234,95 
sarin.-  as  abnvc  escept  10  watt  and 

432MHz 254.95 

transceiver  cuse  only "29.95 

tr^nscx-ivcT  CMC  and  nccesS^rltfS  .    .  49.95 


2  mtT  synthesizer,  transmit  offsets 
programmable  from  100  KH/     I0MH/., 
(Mars  offsels  witli  optional 

adapters) 1*9,95 

siiric  us  ytinvt     wired  A:  [L-sted.   _    .    239.95 
same  as  SYN  II  Kit  except  2  20- 

225  MH/ I(jl».y5 

sujiu   .i\  a  hi  jVc     \sirird  &   U*5.1s^     .    .     2.19. l^5 


TRANSCEIVERS 


SYNTHESJZERS 


OTHER  PRODUCTS  BY  VHF  tNGlNlitRING 


CD)   Kil    . 

CDJ  Ki!  . 

CD3  Kr(    . 

CO  H2  KH 
SCJ  Kit    . 

Crysliils    . 

CWI1)  Ki! 


ewin 

MIC  I 


10  dmnnel  ruceivc  x(;il  di:ck 

w/diudt  swiu-hing 3      7.4? 

lOt-hannd  ^ulil  deck  er^witeh 

jnd  triinniifr^ 15.50 

L'Hl-  versinn  ni  CD]  dtok.  ne«4ttfll 

for  JJ2  mulri  channel  op^r^lnjn  1J.50 

carritr  yperjircd  reiy\ .  22.7^ 

10  chuiinrjl  au[<j-scon  jdaprcr 

for  KX  with  priority Ii.*S 

we  slock  must  rspeatcr  und  sinipk-^ 
pairsfrum   1  46.0  147. U  (each) .   .  5.1)0 

159  hit,  field  pmcrgralti/hfttelK,  c^de  idcn 
tifit-r  with  built  in  squelch  tail  jud 
ID  Tinitrs 


3-1  'J5 
54.  SIS 

54,g5 


IS  I   W/T  .    . 
TSl  W/l    .    , 

riw  Kn  .  . 

i  n.i  u.T 

ill.  |J4  W/l 

HI..220  W/l 
111.4.12  W/l 


wired  and  te^ti-J,  .-lol  pr o^ran] jned 
wired  and  lestvd.  pr<juranimc J 
2,000  ohm  dynamic  mike  with 

P.  I".  I',  and  cuil  cord I  2.<)5 

t<;iu- squelch  decoder sy.'^S 

installed  in  reseller,  includine 

interlace  acce%M>riei         ^^,95 

2  [one  decoder    . js.*J5 

saaie  j.s  aho^e     wired  i   u-sieJ  54.95 
4  j'ofe  helle.:l  re^oilalor.  wired  <\   tested. 

swc|>T   luiic'il  To  I  44   MM.-  b.ni    .  2V.45 

saiiie  as  above  tuned  Io  :20  MM/  ban  2n.'j? 

sanieasaliove  tailed  lo  4. 1 2  MH  /  jrtin  24.') 5 


Tufts  Radio  Electronics*  (61 71  395-8280 
TC  14 


tC-211 

4  MEG,  Multi-mode 
2  Meter  Transceiver 
ALL  MODE 

.  144-145  MHz  operation  on  SSB  and  CW 
as  well  as  1 46- '  37  MHz  operation  an  FM  is 
possiblewnMhe  IC-21 'Try  144  MHz  DX  or 
just  local  rag  chew  with  frjends.  Work  the 
Amsat  Oscar  six  or  seven  using  the  IC-21 1 
for  eilher  the  receiver  or  transmitter. 
TUNING  SYSTEM 

»  A  large  weighted  fiywheel  knob  mounted 
with  low  friction  ball  bearings  is  used  to  drive 
an  cplicaF  chopper  to  provide  pulses  to  the 
I  COW     LSJ     synthesizer      A     breaking 
mechanism,   which   operates    medially, 
changes  :o  provide  a  smooth  fee!  at  slow 
speeds  similar  lo  the  old  FTO  type  on-rs 
FULL  FUNCTIONS  BUILT  IN 
puise  type  rioise  banker 
VOX  with  adjusting  VOX  gan.  an:ivox 
semi-break-in  C.  W.  Opersi en 
Butt  in  SWfl  bridge 
CW  menito' 
aulo:iiaiic  p<  ;■'.    .  ;ntro: 
AC  Or  DC  apernlico 

*  Trie  syni.h.esijer  deigned  oy  COM  and 
inp'ene.nlt-d  in  As  proprietary  LSI  crro  op- 
erates in  !00  Hz  ileps  from  "44  Ja  1^6  VHz 
and  in  5  KHz  stegs  tram  ^^6  to  1-iS  MHs  lor 
FM  operation. 

-  The  IC-21  T  contains  both  the  1 1  7VAC  and 
the  13.6VDC  power  supphes. 


IC-245 

146  WHz  FM  10  W  Transceiver 
'   T^e  ICOr/  ;:ev^ooed  LSI  synthes  zei  with 
4  cgit  LcD  readout  in  rhe  IC  245  of'ers  the 
roostto*  -r   '■  s.  In  FM.  rhe  syntfiswwF 

comrrtarx]  f<e<we*icy  s  dsplayed  in  5  KH2 
stei-i-  from  146  to  148  MHz.  and  /,  »  -  e 
sideband  adftpiw  the  step  rate  droi?  to  *£>o 
Hi,  'roin  14£  tc  1^6  MHz.  Fcr  maximum  re- 
center  l!e*ibtE:tv  Bhtlransnart  arc  receive  ve- 
quenciesare  ftflflpflrtflgfllFy  p.-ogamabfa  on 
any  sec.ini'.rcrt.  The  lC-2-45  even  comes 
eqj;p  ■:■=  wtih  ^  multiple  pm  Mols-x  connector 
for  remt's  control. 

■  OptionaleqLiipmentfor;he JC-245  ncludes 
a  single  sideband  adapter  which  attaches  as 
an  intec^al  part  of  the  transceiver  With  this 
easy  to  make,  conversion,  your  IC-245  oper- 
ates in  both  FM  and  SSB/CW  modes. 


and 
accepted.. 


NiaSii^96 
ana 

visa 

accepted1. 


IC-502 

6Meter  SSB  &  CW  Portable 

■  Get  in  on  the  fun  of  working  6  meters  with 
this  great  portable  radio.  Operate  ORP  on  6 
SSB  or  CW  with  this  self  contained  trans- 
ceiver, including  antenna  and  battery  pack. 
(Nicads  and  charger  are  now  available.) 
Grab  it  and  lake  it  with  you  wherever  you  go 
.  .  .  hill  top.  lakeside  or  car.  The  aluminum 
diecasi  frame  provides  a  rugged  radio  for 
travel  Tnree  watts  PEP  and  the  slable  VFO 
make  for  fun  and  FB  QSO's.  There  is  even 
an  FfIT  for  the  receiver,  as  well  as  a  true  I.F. 
noise  b'anker  that  realty  works  on  six 
meters  1 

•  The  VFO  used  in  rhe  IC-502  covers  the 
first  800  KHz  of  the  6  meter  band  where 
most  of  the  activity  is.  The  excellent  stability 
of  the  VFO  and  the  smooth  tuning  dial  make 
operating  trie  EC-502  even  in  cold  mountain 
top  climates  a  pleasure  worth  the  effon  of 
genmg  there.  The  three  watt  PEP  signal  re- 
aliy  gels  through  when  the  band  is  open  and 
provides  sutficient  drive  for  an  A61  type 
linear  ampler. 


ICOM 


MIC-500M 

SM-2 

IC-MM 

IC-DCC  (22SJ 

IC-DCC  (stdj 

IC-PC 

RRD 

9PP 

BC-20 

24PP 

24PP  set 


IC-215 

2  Meter  FM  portable 
■  An  extreme]/  rugced.  rgh  quality,  radio 
with  T5  channel  cspacty. 
'  The  C  size  celts  may  be  rsptacsd  with 
rec-araea^le  cells  of  the  sai'ie  <>?fl  e  id  very 
s-rnpte  mod 'cation  made  to  prcvid*  FULL 
CHARGE  Jrcn  ett>er  theai.:..  flec'r  -.al  sys- 
tem or  the  IC-3PS  power  Bt$0fy  white  the 
IC  2'5  is  in  operation.  This  reaturp  ig  possi- 
ble due  to  the  BC-20  battery  pack  and 
charger. 


IC-202 

2  Meter  SSS  Portable 

-  A  full  3  watts  PEP  from  tms  compact 
iransceiver  ;s  plenty  of  punch  wnen  ihe  band 
is  open.  Three  watts  PEP  w;'l  also  cim  most 
home-brew  amps  to  fuli  output  or  our  op- 
tional amplifier  to  10  watts. 

■  This  unit  also  includes  a  true  i.F.  noise 
blanker  that  really  gets  the  job  done  on  re- 
ducing pulse  type  interference. 

'  The  band  switch  sefects  144.0,  H4.2  or 
two  other  200  KHz  bands  as  selected  by  the 
user.  Your  ICOM  distributor  stocks  145.0- 
145.2  MHz  and  145.6-146.0  MHz  for  the 
technician  cailing  frequency  and  the  satellite 
band. 


MODEL 

IC-30A 

399.00 

IC-202 

259.00 

IO20L 

98.00 

IC211 

799.00 

IC215 

229.00 

IC215/BC-20 

249.00 

IC202S 

335.00 

RM-2 

175.00 

1C245/SSB 

444.00 

IC-502 

249.00 

IC-50L 

98.00 

IC-701  AC 

1,499.00 

IC-701  DC 

PRICE 

IC-3PS 

99.00 

IC-3PE 

99.00 

Mobile  Mic  (specify  model)  $18.00 

Electret  Base  Mic  (for  4  pin  mic  conn) 34.50 

Mobile  Mount  (specify  modei)    13.95 

DC  Power  cord  (245,225,21 1)  w/f  use 3.00 

Power  cord  (specify  model  AC  or  DC)  2,00 

Power  connector  (specify  model) 50 

Reverse  dial  (22A,  30A,  22S)   2.00 

9  Pin  Plug    2.00 

900  mAh  Batteries  &  Charger  for  202,  21  5,  502  49.95 

24  Pin  Plug 3.00 

24  Pin  Set  w/Bracket  (22S)  6.00 


OON'i 
FORGET 

S3.00 

FORGET 
S3 .00 

irynWm^ 


FORGET 
S3.00 

noinjmyn?- 

FORGE"1" 
S3 .00 

-     .^iirrl 


Lnrsen  Kulrod 
Flntenncts 

•  Handle  full  ZOO  watts  •  low- low  V.S.W.R 
■  Deliver  3  dB  gain  and  more! 

•  Pick  the  one  that  hesttits  vournseds: 

A 

MAGNETIC  MOUNT 

slays  put  even  at 

100  mph! 

MM-JM  150  for  144  MHz  use 

MM-JM-22G  lor  220  MHz  use 

MMJMJdO  for  440  MHz  use 


Only 
$38.50 

complete 


TRUNK  LID  MOUNT 

No  holes  and  low 
silhouette  loo! 


TLMJM-150  lor  144  MHz  use)       Only 
TLMJM  220  lor  220  MHz  use      $38.50 
TLMJM-440lor440  MHzuseJ  complete 
And    1/4   wave  antenna  for  trunk 
and  magnetic  mount  -  $1 8.50 

ROOF  or  FENDER  MOUNT-. 

Goes  on  quick  and  easy 
in  3/8"  or  3/4"  with 
fewest  parts, 
JM-150-K  tor  144  MHz  use 
JM-220  K  for  220  MHz  use 
JM-440-K-for  440  MHz  use 
And  1  /4  wave  antenna  for  roof  and 
fender  mounts  S1 1 .50 
Above  anrennas  all  compters  vrith 
mourning  hsrdwdie,  coax,  connector  plug; 
alien  wrench  3nd complete  instructions. 


1 


Only 
S31.50 

complete 
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MODEL 

BANDS 

PRICE 

VEIGHT 

LENGTH 

IMtttn) 

Ot/Kgl 

iHtutm) 

40-20  HD 

fl0/20 

*I9.50 

26/73 

3fi/T0  9 

40-10  HO 

40/20/ \S/  ID 

S9.50 

36/1,01 

36/109 

60-40  HD 

30/40  ^  1 5 

57.50 

41/1.  TS 

69/21  fl 

75-40  HO 

7&/-J0 

55.00 

40/1  1 2 

66^20, 1 

7&40  HD  (SPt 

75^0 

57  50 

40/1,12 

66/20 .1 

7^20  HD 

75/40/20 

66.50 

44/1  23 

66^20  1 

7E-20  HD  ISP! 

/b/40/?0 

6S.50 

44/1  73 

66/70  1 

75-^0  HD 

7b/4rj/?rj/i5/io 

74. &D 

IB/I  34 

66/2D  1 

75-50  HD  |SPJ 

7B/40('20/15/10 

74,50 

48/1  3-t 

66/20  •> 

00-10  HD 

B 

VflO.?0/15/'C 

76.50 

50/1  JO 

65/21.0 

FULLY  AlH  TESTED  — 
THOUSANDS  ALREADY 

IN  USE 
#16  40%  Copper  W^ld 
wire  arlrltaled  to  it  handles 
like  soft  Copper  wire  — 
Rated  for  hetter  than  full 
legal  power  AM/CW  or 
SSB-Coaxial  or  Balanced 
50  to  75  ohm  fcedline  — 
VSWR  under  1.&  to  1  at 
most  heiRht$  -*  Stainless 
Steel  hardware  —  Drop 
Proof  Insulators  —  Terrific 
performance  —  No  coils  or 
traps  to  bmak  down  or 
cjiange  under  weather  con- 
ditions —  Completely 
Assembled  rtady  to  put  up 
—  Guaranteed  1  year  — 
ONE  DESIGN  DOES  IT 
ALL. 

NO  TRAPS-  NO  COILS-  NO  STUBS  -  NO  CAPACITORS 

MOR-GAIN  HO  DIPOLES  .  .  .  •One  half  the  length  of  conventional 
hatf-wave  dipoles,  •  Multi-band,  Multi-frequency,  •  Maximum  effi- 
ciency —  no  traps,  loading  coils,  or  stubs.  *  Fully  assembled  and 
pre-tuned  —  no  measuring,  no  cutting.  •  All  weather  rated  —  1  KW  AM, 
2.5  KW  CW  or  PEP  SSB.  •  Proven  performance  —  more  than  15,000 
have  been  delivered.  •  Permit  use  of  the  full  capabilities  of  today's 
5-band  xevrs.  •  Ona  feedline  for  operation  on  all  bands.  •  Lowest 
cost/benefit  antenna  on  the  market  today,  •  Fast  QSY  —  no  feadline 
switching.  •  Highest  performance  for  the  Novice  as  well  as  the 
Extra-Class  Op. 

EXCLUSIVE  66  FOOT,  75  THRU  10  METER  DIPOLES 

■  All  models  above  are  furnished  with  crimp/solder  lugs. 

■  All  models  can  be  furnished  with  a  SQ-239  female  coaxial  connector 
at  additional  cost.  The  SO-239  mates  with  the  standard  PL-259  male 
coaxial  cable  connector.  To  order  this  factory  installed  option,  add  the 
letter  JA'  after  the  model  number.  Example:  40-20  HO/A. 

Wk  75  meter  models  are  factory  tuned  to  resonate  at  3950  kHz.  (SP) 
models  are  factory  tuned  to  resonate  at  3800  kH  z.  80  meter  models  are 
factory  tuned  to  resonate  at  3650  kHz,  See  VSWR  curves  for  other 
resonance  data. 


Tufts  Radio  Electronics  •  (617)  395-8280 
TC-15 


NEW 
Jfr  Monitor  Antenna  <Tuner 

Continuous  tuning  1.8— 30  MHz 

Forward  reading  relative  output 

power  meter 

300  watt  power  capability 

Built-in  encapsulated  balun 

Mobile  mounting  bracket 

Ceramic   Rotary  Switch  1 2-posi- 

tion 

Capacitor  spacing  1000  volts 

Tapped  toroid  inductor 

Antenna  inputs: 

a.  Coax  unbalanced  S0239 

b.  Random  wi  re 

c.  Balanced     feedline     75-660 
Ohm 

5%"  w.  x  2%"  h.  x  6"  rj. 

All    metal   black   wrinkle  "finish 

cabinet 

Weight:  2Vi  pounds 


Denfion- 


AMPLIFIERS 

MLA-2500  Amplifier  (with  Built- 
in  Power  Supply) S899.50 

MLA-1200  Amplifier  ....  399.50 
AC-1200  /   AC  Power  Supply  for 

MLA-1200 159.50 

DC-1200  /  DC  Power  Supply  for 
MLA-1200 199.50 

TUNERS 

MT-3000A  Tuner 349.50 

MT-2000A  Tuner 199.50 

160-10AT  Super  Tuner    .  .  129.50 

Jr.  Monitor  Tuner    79.50 

ANTENNAS 

160M  Mobile  Antenna  "Mobile 
Top  Bander"  (160  meters)  .  59.50 
Center  Feed  All  Band  Doublet 

Antenna 24.50 

ACCESSORIES 

Big  Dummy  with  coolant  .  .  29.50 

W-2  Wattmeter 99.50 

160  XV  Transverter  "Top 
Bander" 249.50 


B'W 


Model  333  dummy  loao  watt- 
meter —  Favorite  Lightweight 
Portable-250  WATT  RATING  - 
Air  Cooled.  Ideal  field  service  unit 
for  mobile  2- way  radio  —  CB, 
marine,  business  band.  Best  for 
QRP  amateur  use,  CB,  with  zero 
to  5  watts  full  scale  low  power 
range. 


f  Hai-i^e: 
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High  Power  -  1000  WATT 
RATING  —  Oil  Cooled  —  model 
334  A  dummy  load  wattmeter. 
Our  most  popular  combination 
unit.  Handles  full  amateur  power. 
Meter  ranges  individually  cali- 
brated. Can  be  panel  mounted. 

PrgguKirlf  V  H;inn.u.    0C  W  300  MH  z 

VSWH:  LEI!  [hon  1.3^1   fc>  330  NIHj 

fc^at   FloJiflo  lOOOwatt*  CW  irucrmittent. 

Waintng  light'  lignol; 

mwlmum  hunt  limit, 
Wurirtlirtar   flanijrt-.iO.  TO,  0-100,  0-300,  0-1000 
Input  Copiniifiirari     SQ.239  (hBrjrtodcalFy  SfJSIfid] 

si7o;  4y."  x  y  a  nw 

Si'lPt)*™  Wfligiir      15  lbs. 


Read  forward 
and  reflected  \ 
watts  at  the 
same  time 


READ  FORWARD  AND  RE- 
FLECTED WATTS  AT  THE 
SAME  Tl  ME.  Tired  of  constant' 
switching  and  guesswork?  Every 
serious  ham  knows  he  must  read 
both  forward  and  reverse  wattage 
simultaneously  far  that  perfect 
match.  So  upgrade  with  the  Den- 
Tron  W-2.  Dual  in  line  Wattmeter. 
$99.50. 


Mutch  everything  from  ibotoio 
with  the  new  160*10  MAT 


14"   x  14",  18 


SPECIFICATIONS: 

•  Power  handling  capability  in  ex- 
cess of  3  KW  PEP 

•  Front  Panel  Antenrta  Switch 
with  5  Antenna  Inputs  plus 
Tuner  bypass  position 

•  Built-in  50  Ohm  —  250  Wan 
du  mmy  load 

•Dual  Wattmeters 

•  Compacts   5%"  x    1 
pounds 

•Continuous  Tuning    1  60  1  0  me- 
ters 
•3  Core  Heavy-Duty  Balun 


160  XV  MARS  Dual 

Band    279.50 

1  00  ft-  2kw  300  Transmission 

Line 19.50 

100  ft.  470  Ohm  Ladder 

Line 12.00 

1    Kilowatt  Balun  4:1    Chassis 

Mt 27.50 

3  Kilowatt  Balun  4:1   Chassis 

Mt 29.50 


Model  374  dummy  load  watt- 
meter —  Top  of  the  Line  —  1500 
WATT  RATING  —  Oil  Cooled. 
Our  highest  power  combination 
unit.  Rated  to  1500  watts  input 
(intermittent).  Meter  ranges  are 
individually  calibrated  for  highest 
accuracy. 

rtZ^CTKif   PLBHBa     CC  1l'J>»  Vl'E 

vSi-.K:  Leu  x^p-  7.Z  l  .,  v'O  MVU 

Pt>-.vc  RangM  I3H-  -iin  3C  i-nwrnvt. 

mb  >iu^hiiE  IhiIl. 

lii.u:  Ca-.fwzta-:     SO  :73  Inrn^k.!.-  r  u.i.,  i 


Wide  range  attenuator  —  Model 
371-1.  Seven  rocker  switches  pro- 
vide attenuation  from  1  d8  to  61 
dB  in  1-dB  steps-  Switches  are 
marked  in  dB,  1-2-3-5-10-20-20. 
Sum  of  actuated  switches  (IN 
position)  gives  attenuation.  With 
all  switches  in  OUT  position, 
there  is  NO  insertion  loss.  Atten- 
uator instails  in  coaxial  line  using 
UHF  connectors. 

USWB:  1.3:3  n-nimmurn.  DC  «S  £fl  MHr 

ImpCrdanCi;  50  onnn 

Accuracy:  1  HB/dB,  DC  to  BOBM* 

0.1  dS/dfl  J.Q.tiuB,  DC  to  1&0  MH2 
0.1  ciB/ii&il.QllB    DClr>!I5MMj 


THE       MLA-2500      SPECIFICA- 
TIONS 

•  160  thru  10  meters 

•  2000+   watts  PEP  input  on  SSB 
•l000    watts    DC    input  on    CW, 

RTTY,     or     SSTV     Continuous 
Duty 

•  Variable  forced  air  cooling 
system 

•Self-contained  continuous  duty 
power  supply 

Two  El  MAC  8875  external- 
anode  ceramic/metal  triodes 
operating  in  grounded  grid. 
Covers  MARS  frequencies  with- 
out modifications 
Harmonic  Suppression  better 
than  50  dB 

•  Built-in  ALC 

•  Built  in  RF  Wattmeter 

•  1  1  7V  or  234  V  AC  50-60   Hz 

•  Third  order  distortion  dawn  at 
least  30  dB 

•  Frequency  Range:  1.8  MHz 
(1.8-2.5)  3.5  MHz  (3.4-4. 6)  7 
MHz  (6. 0-9.0)  14  MHz 
(11.0-16.0)21  MHz  (16.0-22.0) 
28  MHz  (28, 0  30.0) 

•40  watts  drive  for  1  KW  DC 
input 

•  Rack  mounting  kit  available 
(standard  19"  rack) 

•Size:    5AA"    H    x   14"  W  x   1 4"   D 
•Weight:  47  lbs. 


Model  331  A  transistor  dip  meter 
—  Portable  RF  single  generator, 
signal  monitor,  or  absorption 
wavemeter.  Lightweight  (1 
pound,  6  ounces  wi  th  all  coils), 
battery-powered  unit  is  ideal  for 
■field  use  in  testing  transceivers, 
tuning  antennas,  etc.  Can  also  be 
used  to  measure  capacity,  induc- 
tance, circuit  Q,  and  other  fac- 
tors. Indispensable  for  experi- 
menters, it  is  easi  ly  the  most 
versatile  instrument  in  the  shop. 
Continuous  coverage  from  2jVlHz 
to  230  MHz  in  seven  ranges. 


SMP-i;     ;5  Mi'.     '(*  '•■■■ 
1  JO  V,W'     23,     ■.     ■; 
1KO  H7    2S~.i  H  -1-** 


NEW:  The  Monitor  Tuner  was 
designed  because  of  overwhelming 
demand.  Hams  told  us  they 
wanted  a  3  kilowatt  tuner  with  a 
built-in  wattmeter,  a  front  panel 
antenna  selector  for  coax,  bal- 
anced line  and  random  wire.  So 
we  engineered  the  160-lOm  Moni- 
tor Tuner.  It's  a  lifetime  invest- 
ment at  $299.50. 


Meet  the 
SuperTuner 


MEET  THE  SUPER  TUNER 
160  10  AT,  The  Den  Tron  Super 
Tuner  tunes  everything  from 
160-10  meters.  Whether  you  have 
balanced  line,  coax  cable,  random 
or  long  wire,  the  Super  Tuner  whl 
match  the  antenna  impedance  to 
your  transmitter.  AM  DenTron 
tuners  give  you  maximum  power 
transfer  from  your  transmitter  to 
your  antenna,  and  isn't  that 
where  it  really  counts? 
1      KW    MODEL    $129.50, 


Model  372  CUPREAMP.  Get 
maximum  legal  modulation  with- 
out danger  of  splatter. 

Inpii)  linpcijyr'toj^     10(1, ODD- ohn 
kiwwr  Lm*t$  '  *£v..iii:  —  i-  . 

Upline  G»!irt; 


lOrIB 

GO  millivolts 

i,   50.000  ohms 


Ei^-e?:;*  £„6  o 


Coaxial  antenna  changeover  relay. 
Model  377, 


L«i  dua  1.1"   ■:    DCBin  UMi 


Model  359.  increase  your  trans- 
mitter's effective  speech  power  up 
to  f ou r  times.  Th i s  two  stage, 
transistorized  Audio  Preamplifier/ 
Limiter  can  be  used  with  ah  types 
of  transmitters. 


Outoui  Impedance  50,000  Ofti 

Pavvar  9-VQlttrttllSISK 

BurgBis  2U6  o 
5rto  2V."  *  $"  *  S5 

Shicpinn  Weight         S.S4  oz 
con  not  tors  TtTmiTiai  strip 


b.ilTO'Y,  Eurgcs; 
2U6  Qf  equiv^lenl 
2?i"  j.  3-'  y  AY," 


— ^,     PHONE 
PATCH 

Universal  hybrid  coupler  II  phone 
patch.  Model  3002W  and  model 
3001W.  The  hybrid  circuit  pro- 
vides for  effortless  VOX  opera- 
tion of  the  phone  patch.  A  built- 
in  Compreamp  speech  preampli- 
fier/limiter  (in  Mode*  3002W) 
increases  the  level  of  weak  phone 
signals  and  also  prevents  overmod- 
ulation  when  the  local  teiephone 
iS  used  as  the  station  microphone. 
(The  Compreamp  also  functions 
as  a  preamptifier/limiter  with  the 
station  microphone,  if  desired.) 
Model  300  2W  with  Compreamp 
$125.00 

Model     300     1W     without     Com- 
preamp $85.00 


MWfiP*"Wt  H^i   iii|-il*-.tfi  iEO.COC  oJirr 

■*ji«i  "«-l-Jl.       g>  "rt-iahn- 
;'h.:L.,-»  A  ..it  hi      -'■■■•  Hn. 

w*2Urvjiem 


2-meter  mobile  AT-200  An- 
tenna Matcher.  Use  y  ou  r  cars 
AM/FM  antenna  for  your  2-meter 
mobile  rig.  Tunes  from  the  front 
panel  for  max.  output,  min. 
VSWR  (1.2:1  or  less  for  most  car 
antennas),  $24.95 


Tufts  Radio  Electronics  •  (617)  395  8280 
TC-16 
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$69.95 


Two  way-radio  twadsel  wilh  superior  fidelity 

E  lee  Irel -Capacitor  boom  microphone  and 

palm-held  lalk  switch. 

FOR  BROADCAST-QUALITY  TRANS- 
MISSION AND  RECEPTION  FOR  BOTH 
MOBILE  UNITS  AND  BASE  STATIONS. 

■  Boom- mounted  electret-capacitor  micro- 
pharte  delivers  studio-Quality,  undistort&d 
voice-  reproduction.  Variable  gain  control 
lets  you  adjust  for  optimum  modulation. 

•  Cushioned  earcup  lets  yo\i  monitor  in 
privacy  -  no  speaker  blare  to  disturb 
others.  Blocks  out  environmental  noises,* 
too.  Made  of  unbreakable  ABS  plastic. 

•  Headband  self-adjusts  for  comfortable 
WW  over  tong  houlfi.  Spring-flex  hinge 
lels  you  slip  headset  on  ana  off  with 
just  one  liand.  R&versihie  for  righL  or  left 
ear. 

•  Hoadset  car.  be  hung  on  standard  micro- 
phone clip. 

•Compact  p&lm-he!d  talk  switch  lets  you 
keep  bath  hands  on  the  wheel  for  safer 
driving.  Made  of  unbrf.akabte  ABS  plastic. 

•  Buil'.-in  FET  irai:sistnr  amplifier  adapts 
microphone  output  to  any  transceiver 
impedance. 

•  Compatible  with  most  two-way  radios  in- 
cluding 40-cbannel  CB  units. 

•  Built-in  Velcro  pad  for  easy  mounting  of 
the  talk  switch_ 

•  Made  in  U.S.A. 

SPECIFICATIONS 
Earphone  impedance 

and  type.  8  ohms,  dynamic 
Microphone  type:  Eiectrei  capacitor 
Microphone  frequency 

response:  200-6000  Hz 
Amplifier  type:  FET  transistor, 
variable  gain 
Amplifier  battery  7 -volt  Mallory 
power:  TR-1  7  5 
Switching:  Relay  or  electronic 
IDEAL  FOR  EVERY  TWO-WAY  RADIO 
COMMUNICATIONS  NEED  .  .  . 
CB  operators  *  Amateur  radio  operators  ■ 
PoHce  and  fite  vehicles  -  Ambulances  and 
emergency  vehicles  ■  Taxis  and  truckers  • 
Marine  pleasure  and  work  boats  *  Con- 
struction and  demolition  crews  *  Industri- 
al communications  *  Security  patrols  * 
Airport  tower  and  ground  crews  -  Re- 
mote broadcast  and  TV-camera  crews  * 
Foresters  and  Tire-wJlch  units  • 


NOW  »N 

-GIANTSKE~ 
NOW  IN 

^SNf^LE 

NOW  »N 
PROGRESS^ 


The  Bencher  Ultimate  Paddle  .  .  , 
a  dual  lever,  iambic  keyer  paddle 
that  will  increase  your  speed, 
accuracy  &  operating  comfort. 
•ADJUSTABLE  CONTACT 
POINT  SPACING  -  Precision 
screw  adjustments  on  each  set  of 
contacts  make  exact  settings  easy. 
Contact  pasts  are  split  and  locked 
by  set  screws,  eliminating  the 
need  for  locknuts. 
•WIDE  RANGE  of  tension 
ADJUSTMENT  -  Tension  on  fin- 
ger knobs  is  maintained  bv  a  long 
expansion  spring.  Dual  screw  ad- 
justments adjust  spring  tension  to 
match  your  "fist." 
•SELF  ADJUSTING  NEEDLE 
BEARINGS-  Keying  shafts  pivot 
in  nylon  bearings  that  "float"  on 
machined  brass  fittings.  Spring 
tension  prevents  free  pJay  and 
slop;  eliminates  contact  bounce 
and  backlash. 

•SOLID  SILVER  CONTACT 
POINTS  —  The  contact  points  are 
solid  silver  for  a  lifetime  of  flaw- 
less keying. 

•PRECISION-MACHINED  COM- 
PONENTS —  Main  frame,  contact 
posts,  spring  post  and  bearing  ring 
are  all  machined  from  solid  brass 
.  .  .  polished  and  chrome  plated 
for  durability  and  rich  appear- 
ance. The  Bencher  Paddle  looks  as 
good  as  it  works! 

•  HEAVY  STEEL  BASE;  NO  N^ 
SKID  FEET  -  Finished  in  an 
attractive  black  wrinkle  finish 
(chrome  plating  optional),  the 
base  measures  9.5cm  x  10. 2cm  x 
1.3cm  thick.  It  weighs  1  kilogram, 
and  with  its  non-skid  rubber  feet 
is  as  soiid  as  a  rock. 
Model  BY-1  Standard  Black  Base 
.  .  .  $39.95.  Model  BY-2  Polished 
Chrome  Base  .  .  .  $49.95. 

BencHeunc 
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PP-2 

M  series  is  for  mounting  to  sur- 
faces inaccessEble  from  the  rear 
(walls,  mobiles,  systems  interface, 
panels,  test  equipment).  K  series 
is  self-contained  wi  th  a  relay 
inside  the  encoder.  When  keys  are 
pressed  contact  closer  occurs  with 
a  2  sec.  delay  (adjustable).  Con- 
tacts are  rated  at  11 0  mA  @  23 
volts  switched,  500  mA  carry. 
PP-2K  contains  delay  exclusion 
for  the  fourth  column.  However, 
by  jumping  D-5,  4th  column  is 
restored.  Unit  is  operable  from 
4.5-60  volts  at  temperatures  from 
0°-l40°  F.  Output  level  will  drive 
any  transmitter  or  system.  Adjust- 
ab  e  output  level  is  controlled 
with  an  extremely  stable  mu  Iti- 
turn  trimpot,  w/access  from  the 
front  of  the  encoder  (not  behind), 
saving  time  for  level  setting, 
which  amounts  to  hou  rs  when 
involved  w/a  system. 
MM  $55  (12  keys),  PP-1m  $55 
(lettering  optional  add$1),  PP-1K 
$66;  PP-2  $53;  PP-2m  $58  (let- 
tering optional  add  $1);  PP-2K 
$69,  PP-1A  $68  {for  standard 
comm    hand-held). 


<pipo  Communications 


MICROWAVE    MODULES 
TEXAS  RF 
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MICROWAVE  MODULES 
HIGH     PERFORMANCE     UNITS 
FOR  1  ad,  432  and  1 296  MH* 

1  44       MHZ       HOSFET       CON 
VFRTEF1       MMC1 4-4/23 
Waftl    dUJ      -mtectsd    aatc   K^'.liri 
RF  A^irtc-wt  and  Mi»er  rugai 
|n{rL4'l[«4-*n=tf:   IJi.iatHKi 
I.F.  :  rfjusney:  58-30  VII, 

v  ■-:■.■*■->■  3.5  cfB 

C,  i*Hi  -.■  3*Mw  ri,|..afcT,-  t  \MU»t  Uww  uMHiiftm4i 

S-i-l-UT  --«,.f£v  ETfQf  -:  1<£  V-hl      ?   fTHj 
P     Afr  iCquii'     -wn&;    12  -.iMfl  ^l     'J  ',  •   11   EO  rii 

Odiar  l.-F.  n_iiut  ^regijirvcic-i  !>■!■&■ 
M-  14.  14-16.  1S-S0.  3*4*  Mhr 

i  ■■-■I     u  h  z     mosfe  t     con- 

VrrHTER  _   MMC  H4.-2B  LQ 
Sin-hiisi    ;o    tm   %A\'.ClA~/2B,  *n,» 
■  inn    fenrures    sn    zddiijcnai    1  IS 
UHl   buffer  CTiDliFJEtr  to  piduida  .n 
lot.il  ofiili jttT  signal  suitable  foe 

]  -M  MI|Z  DOUBLE  CflNVIR 
SlON  MOSFET  CONVERTER 
MMC1W2  -  MMCT4il/4 
This  un]{  Eias  boon  daualor>Wi  t.a 
ntmu  the  requirement  for  a  ten- 
v«u-r  -igiiablf-  for  use  wlili  r» 
tr".<if3  hjwir=fii  twrier  per-Tormon^e 

ii.^j.l.pQijo.ity:   l4di4GMH; 

l.r.  cumin  +FEquen=ics  available;  2-4,  d-&  MHz 

C  t         ts,i  Trequencyr  71   l/MI  (1-4  VIHr  lFJr 

7.-  ^■■^^   146  MH:  SF] 

l^l.no  •~eyis»"7.  -lor-i!  lAi  V.Ht:  3  KHz 

<rdUMIH  T^i-,\-*^v  new  Iibk.iv:  2.B  OS 

1«  MHZ  ^--"-  .  OUTPUT  VOS 
FET        CBcAWPLiFlEF 

li-M    T.M3-5iDge    ri■a^'i[   f&H"P<> 

1i«i    I  J^i   >D  IftOnCHMl  iJmIWmT  t.i 

□mm.  Ju  mcinj  ■w1  raci'-^K,  *=*■ 
T  .-■■-!  Jin-:  '3d5 

44VPI<Ed  m.uimurVi  HMD  Ijju'*.    2   5  dS 

Bindmrtih:  5  MHzat  -3  dB,  3  MH[  ni  -1  0  QB 
Pl-rril  IHuirumenri:  12  volt-.  DC  i^b^i.it  1*  mA 

■132       MHZ      MOSftT       CON 
V£RTER  _  UMHjl33^l44 
Two   HF  Amplifier  and  a  Movtoi 
Mix.0K     combine     high    son-,inu|(v 

Jinrf    low  mcK. modulation  charge 

Inpur  freausnev:  433.1134  UH; 
LFj    output  IrequenciOs  u-^iMlfttilif, 
14-16.      IEE-2D.     2&30      j^^.  |ifi 

TvHmi  —•"    70  (IB 

OmiiiKliwW^iT'  I3JL1H,  [2-S  SOMHi  if; 

I^HUl  i  WMll#a«J^     »*  i*Ji|>  S<:  iTfk  <i  iii  m A 

ITftG  -jihJ  CCiMVi-ftTiH  - 
■JMt  II-K/2S-  MUtiJ5*'?*4 
*     n.tr-3     i^?    rf^■^!■     Ml*-    a 

>^l(cKr#       PI"       *■       «(";i4i»i» 

dito*.    a  rii^ji  aj*|jw  — -atrliT 

I   E.    r-pi(riB-, 

inruh  ir^C.  p     l^iK-i  j-ya  mh: 

JT    uiiDutlrKmrcJ^  avi.>  ft1 1    28-3Q   5 «. i-ie  UHi 

1 jiir\-2'..IM 

G'jii*!:**-;  m*3#mjt*i  r,:  ie  (HaHRU  a.SdH 

CVVi:i  ^li-  llJtor  ftequwi-v.    lOi.GSe  ,MH:  I2E-3DMH1   IF] 

la«Mreamrollsc>:  9C  WHi  [144-Ke  wnE  IFJ 
Mil*  —urn  frequency  ,?rror  bt  I  $M  MHz;  30  kHJ 
Poiv  rurtu laments:  12  voli:  DC  ias'fj  ar  SB  mA 
Conneciors:  50  ohm  BNC 

TRANSVERTERS: 

MMT  144/28 198.95 

MMT  144/50 198,95 

IvlMT  432/2SS .  259,95 

MMT  432/50S 259.95 

MMT  432/144S 298.95 

RECEIVING  CONVERTERS: 

MMC  1  44/28 55.95 

MMC  14-4/28LO     60.95 

MMC  432/2SS 65.00 

MMC  432/144 65.00 

MMC  1  296/28 71 .95 

MMC  1296/144 71,95 

VARACTOR  TIPLER: 

MMV  1296     81.50 

ATTENUATORS; 

MAA  15 16.00 
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Palanl  Pending  Mc3e!  SW-5CO0 

TEE/AX 

Coax     Toggle    Switch    —    $39.95 

•AIJ  brass  construction  •TefEon 
Insulated  •  Captivated  internal 
contacts  •avail ablo  in  UHF,  BNfi 
N,  E,  all  series.  •  52  Ohms  • 
SPDT,  DPDT  •Power  1   KW 

TEE/AX,  INC. 


amphenol: 


*3S 


SEB  ES  3t  —  BNC  COMNECTpRS 
Amptdnel's  BNC  comirclOrs  ue  saiail.  li£n'.w«i£^:. 
"Jtcatherproof    conntciorj.    with   bayoaeit    setiasi    loz 
Ouxli  disconnect  applLfrcaiiuru, 

Slwlls.    cdup11d£    iuics.    adi!    male    cont&cU    Zxc  \ 
iccunt^T  ms,;hjK^(*  txajn  bruj,  Spruits  are  mads  ot 
beiylkusi    copper.    All    pirti  In    lum    are    ASTRO- 
plated®   ta     Cvc     yflu    connectors    tllat    ^an    Titt  I 
coiula.nl    hi-irHing      hi  eh     !crrLp«ratur( 

BNC  BULKUEAJJ  BKCtT- 
TACliE  31-221-3S5  UG-1094 
Mutts  ivjth  any  BNC  plug. 
Receptacle  can  be  mounted 
into  panels  up  %a  10-1"  l.h.iflk. 
51.  lb 

ENC  (M)  TO  UHF  (F>  AUAP- 
TEH  309-290Q-38S  U(l  2&5 
Adapts  any  BNC  iaclt  to  any 
UHl'plue.  S3. 63 
DOUBLE  MATE  ADAPTER. 
S3-677-i&*  Bnih  couplirtK 
nngs  are  free  vumiii^.  Cou- 
ncc'j  2  female  cOr^-POnm!*. 
$272 

JACK  ADPATES.  SI  .95 
5  7  5-1  02-385  Adapts. 
83-1SP-3B5  to  H«MtJSi  syp^ 
auic  antenna  jack  or  pin  ]a,ck. 
PAXEL  RECEPTACLE 
fi3-l!L-3*i>  S0239  Mounts 
with  4  fesrer.eis  in  21/32" 
niam*tcr  hale.  Sl.i™ 
FASEl       RECEPTACLE 


BNC(F)  TO  UHF   (M)  ADAP- 
TER      31-028-335      UG-273 
Adauis  any  BNC  plug  to  *ny 
UHF  jack.  $2.39 
PUSH-ON 

U3-!>SP-.3a5    Features    a:     un- 
Ihreadcd.  springy  shell  tu  jjiisI-  • 
IH      on      ^male      connectors 
52.27 


83-55P-3S5 


&7&-J05-h2S5 


LIGHTNING  ARRE.STOR 
5T5-105-3S5  E'.iminatts  sLatic 
buildup  (ioiq  antertnj  Pi 
Wcl*  vout  valuable  <.-quipin«Tit 
i[2iiisl  iieJilJiir.E  damite, 
S4.S0 

BNC    PLUG    3I-002-38&    UG-   , 
88    Commoniy  tashI  Inr  com-  I 
muni^'.iom      an'.egnA      lead 
CJblM     Fqt    KG    35/U    &    KG 
58/L t  «bles.  Sl.^9 
BNC    STRAIGHT    ADAPTER 
3l-2l9-3&»    UG-91J    1    9/32" 
IBM.  ftllOlta  length  of  cables  to 
be    joined.     Mates     with    tJNC 
plugs.  ¥2.12 

BNC  PANEL  RECEPTACLE 
J1-003-3&5  UG-290  Mounts 
with  4  fasteners  ill  M/Sfl1! 
diameter  hole.  $1.74 


B3-B7fi-385  S0239S1I  Mounts 
in  single  21>32"  dJametcr 
hole.    KcUik-d  lock  nut*  pre- 

BNC  ANGLE  ADAPTER 
31  ^09-385  UG-30B  Adapts 
any  B?fC  plug  for  n^li"  ^nftfe 
use-  S4.23 

Bh'C  TEE  ADAPTER 
31-QQ:a-a85  UG-274  Adapts  2 
BMC  plugs  to  3l-003-3Si>  oS 
ftS&Ht  reiniie  BNC  type  rcccp- 
tablf .  S-S.56 


PL-259  .  .  .  90tf  UG-175  (Adapter 
for  RG  58UJ  .  ,  .  25tf 


Model  M-1S 

Nemarc  Auto  Console  Model  M-1 

•Universal     mount    for     CB    anct 

amateur     radios,     tape    players, 

AM  &  F'M  tuners,  &  scanners. 

•  Sculptured  design  for  "original 
equipment"  look. 

•  Low  profile  for  non-slip  mount- 
ing: 13-1/2"  x  10-1/2"  x  5-5/8" 
high. 

•  Easy-to-install  &  remove  for 
theft  protection. 

•  Tough  unbreakable  copolymer 
with  rich  brown  textured  finish. 

•  Integral  cup  holder  and  coin 
tray. 

•314.95 

Auto  Console  Model  M-1  S:  Same 

features  as  above  model  PLUS: 

•  Specially  designed  3"  x  5"  oval 
speaker  for  voice  communica- 
tion. Frequency  response:  150 
hz-7  Khz,  voice  coil:  9/16" 
diameter. 

•  $19.95 
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■  ARGONAUT,  MODEL  509 

Covers  all  Amateur  bands 
10-80  meters.  9  MHz  crystal  fil- 
ter. 2.5  kHz  bandwidth.  1.7  shape 
|  factor  @  6/50  dB  points.  Power 
required  1 2-1 5  V  DC  @  150  mA 
receive,  800  mA  transmit  at  rated 
output.  Construction  aluminum 
chassis,  top  and  front  panel, 
molded  Plastic  end  panels.  Cream 
front  panel,  walnut  vinyl  top  and 
end  trim.  Sire  HWD  414' 
7".  Wejghl  6  |bSt 
LINEAR  AMPLI 
405 
( 
1 0-SO  mete-; 
power,  cor>t 
wattmeter 
quired  12 
Constructi 
top 
plas 
pan 
tn" 
Weight  TA  lbs, 


TRITON    IV    Digital    Model    544 

The  new  ultra-modern  fully  solid- 
state  TR ITON  makes  operating 
easier  and  a  Lot  more  fun,  without 
the  limitations  of  vacuum  tubes. 
For  one  thing,  you  can  change 
bands  with  the  flick  of  a  switch 
and  no  danger  of  off-resonance 
damage.  And  no  deterioration  of 
performance  with  age.  But  th^f  s 
not  all.  A  superlative  S-pole  i-f 
filter  and  less  than  2%  audio 
distortion,  transmitting  and  re- 
ceiving, makes  it  the  smoothest 
and  cleanest  signal  on  the  air.  The 
TRITON  IV  specifications  are 
impeccable.  For  selectivity,  sta- 
bility and  receiver  sensitivity.  And 
it  has  features  such  as  full  CW 
break-rn,  preselectable  ALC,  off- 
set tuning,  separate  AC  power 
supply,  12  VDC  operation ,  per- 
fectly shaped  CW  waveform, 
built-in  SWR  bridge  and  on  and 
on. 


ten -Tea 


KR20-A  ELECTRONIC  KEYEJt 
A  fine  instrument  ?ot  all-around  high  perfor- 
mance electronic  keying.  Paddle  actuation 
force  is  factory  iidjust«(J  for  rythmic  smooth 
keying.  Contact  adjustments  on  front. 
Weighting  lactnr  factory  set  for  optimum 
smoothness  and  articulation.  Over-ride 
^straight  key"  conveniently  located  for 
emphasis,  QHS  sending  o*  tune-up.  Reed 
relay  output.  Side-tone  generator  with 
adjustable  level.  Self-Completing  characters. 
Plun-in  circuit  board.  For  JL17  VAC,  50-60 
Hk  or  G-14  VDC  Finished  in  cream  and 
walnut  viityl.  Price  $69.50 

KR6-A  ELECTRONIC  KifYRR 
Similar  ta  KU2Q-A  hut  without  side-tone 
oscillator  or  AC  power  -supply.  Ideal  for 
portable,  mobile  or  fixed  station.  A  great 
value  thiit  will  gfwtf  years  of  troublefree 
service.  Housed  in  an  attractive  case  with 
cream  front,  walnut  vinyl  top.  For  6-14 
VDC  operation.  Price  $39.50 

KKI-A  DELUXE  DUAL  PAUDLE 
Paddtv   ;issembly  is  that   used  in  the  KR5G, 
housed    in    an   attractive    formed    aluminum 
Cft«e<  Ncc  536.00 

KR2-A  SINGLE  LEVER  PADDLE 
for    keyinc  conventional  "TO"  or  discrete 
character  Severs,   as   used  ir,   tfce   KS20-A. 
Phtv  $17.00 

K.RT.O  ELECTRONIC  KEYER 
A  cnir.plelFly  automatic  electronic  keyer 
fully  .tdju^'.abic  to  vcur  operating  style  and 
preference,  speed.  'inich  and  iveithtsng.  the 
ratio  nf  the  length  of  diis  and  dahs  to  the 
space  between  them.  Self-controlled  keyer 
to  (ransmiL  ytiur  thoughts  clearly,  artieu- 
la'elv     and    almost    effoTLlpss.     The    jambie 


(50ueer.eJ  feature  ^llnws  the  insertion  of  dltS 
and  dahs  with  perfect  Limiritf. 

Memoiics  provided  tox  both  dits  and 
dahs  but  either  may  i)#  defeated  by  switches 
on  the  rear  panel.  Thus,  the  ICR50  may  be 
operated  as  a  full  iambic  (miuOpkO)  kpyer, 
with  a  single  memory  or  ;is  a  conventional 
type  keyer.  All  characters  ate  self-complet- 
ing. Price  $110.00 

SPECIFICATIONS 
Speed  Ran^e:  G-50  iv.p.nv 
Wclghting    Ratio    Range:    50%    to    I*S#%    of 

classical  dit  length. 
Memories:     Dit    and   dan.    Individual    defeat 

switches. 
Paddle  Actuatinn  Forre:  5-50  f.nis. 
Power    Source:     117VAC.    6&QQ    Hz.    $*\4 

VDC. 
Finish:    Cream   front,   walnut  vinyl   top  and 

side  panel  trini. 
Output:    Reed  relav.  Contact  rating   IF-  VA. 

400  V.  max. 
Paddles:     Torque    driw-    with    ball    bearing 

pivot. 
Side-tone:  5GG  Hi  tone. 
Adjustable  output  to  1  volt. 
Size  HWD:  2vi"  tc  5>/j"  t  8'V 
Weight;  ivt  lbs. 


KR50 


FIRST  WITH  SSB  HF  DIGITAL 
TUNING,  IS  ONLY  THF  BEGIN- 
NING OF  WHAT  THE  AMA- 
TEUR GETS  FROM  THE  C|R 
ASTRO  200A. 
Standard  Features: 
Electronic  Tuning  /  AN  Solid 
State  /  Digitally  Synthesized  / 
200  Watts  PEP  Input  /  Full  RF 
Filtering  /  Digital  Readout  /  Noise 
Blanker  /  Squelch  /  Variable 
Speech  Processing  /  Full  Metering 
/  WWV  Receiver  /  VOX  /  LSB- 
USBCW 

The  heart  of  the  ASTRO-200A  is 
tfie  frequency  synthesiser.  The 
latest  in  phase-lock-loop  technol- 
ogy is  incorporated  to  provide  the 
built-in  versatility  of  all  electronic 


tuning,  crystal  frequency  stability 
at  each  frequency  of  operation, 
and  over  40,000  HF  channels 
displayed  in  1 00  Hz  increments 
,  ..  i50  Hz  fine  tuning  for  con- 
tinuous ham  band  coverage. 

Each  circuit  board  is  "baked- 
in"  for  over  100  hours  prior  to 
installation  in  the  transceiver 
assembly. 

Discover  the  ease  and  accuracy 
of  electronic  tuning.  Calibrate  all 
bands  yuitb  WWV  at  the  turn  of  a 
swi tc h .  Lo west  f requ ency  drift, 
with  no  VFO  to  calibrate.  Only 
2.S"  high  x  9.5"  wide  x  12.3" 
deep.  Ideal  for  mobile  use  or  with 
accessories,  provides  complete 
fixed  station  operation.  Price 
$995.00, 

Accessories  AC  Power  supply 
$135,00.  Speaker  in  cabinet 
$29.95.  Station  operating  console 
with  phone  patch,  14  hr.  digital 
clock,  speaker,  10  min.  timer 
$29  5.0  0.  Desk  microphone 
$38.00.  Mobile  mount  $12,00. 
Mobile  mic  $15.00.  400  Hz  nar- 
row band  CW  filter  $50.00. 
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544 
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574 
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KR-20A 

KR-50 


ACCESSORIES 

Crystal  Calibrator • $29.00 

Ammeter  for  Models  251 ,  252G,  262G    14.00 

CW  Filter,  for  Model  509 29.00 

Crystal,  for  Models  540,  544,  29.0-29.5  MHz 5.00 

Crystal,  for  Models  540,  544,  29.5-30.0  MHz  ... .  5.00 

Microphone,  Ceramic  with  plug    29.50 

One-Sixty  Converter,  for  Models  540,  544 97.00 

Crystal  Oscillator,  ior  Models  540,  544 29.00 

Remote  VFO,  for  Models  540,  544 169.00 

Digital  Readout/Counter,  for  Model  540 1 97.00 

CW  Filter,  for  Models  540,  544 25.00 

Noise  Blan  ker,  for  Models  540,  544 29.00 

Crystal,  for  Model  570,  21,0-21 .5  MHz   5.00 

Crystal,  for  Model  570,  28.0-28.5  MHz   5.00 

Crystal,  for  Model  570,  28.5-29.0  MHz  5.00 

Crystal  Calibrator,  for  Model  570 29.00 

Snap-Up  Legs,  per  pair 1.00 

POWER  SUPPLIES 

1 1 7  VAC,  1 3  VDC,  1  A 30.00 

Same  as  Model  21 0,  but  1 1 5/230  VAC 35.00 

117  VAC,  13  VDC,  9  A 85.00 

Same  as  Model  251 ,  but  1 1 5/230  VAC 92.00 

117  VAC,  13  VDC,  18  A   109.00 

Same  as  Model  252G,  but  1 1 5/230  VAC 1 16.00 

Same  as  Model  252G,with  VOX  &  speakers  .. .  139.00 
Same  as  Model  262G,  but  1 15/230  VAC 146.00 

LINEARS  AND  TRANSCEIVERS 

Argonaut  Transceiver,  SSB/CW,  5  W.  3.5-30 

MHz  359.00 

Triton  IV,  SSB/CW,  200  W.  3.5-30  MHz  699.00 

Triton  IV,  Digital,  SSB/CW,  200  W.  3.5-30 

MHz  869.00 

Century/21 ,  CW,  70  W.  3.5-30  MHz    299.00 

Century  21,  Digital    399.00 

KEYERS 

Single  Paddle,  for  Model  570  only 29.00 

Padcile  Assembly,  Dual  35.00 

Paddle  Assembly,  Single  17.00 

Single  Paddle  Keyer,  6-1 4  V  DC 39.50 

Single  Paddle  Keyer,  1 1 7  VAC/6-1 4  VDC 69.50 

Ultramatic,  Dual  Paddle,  1 1  7  VAC/6-1  5  VDC  .110.00 


THE  SURPRISE  OF  THE  CENTURY 
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Century  21,  the  exciting 
70-watt,  5-band  CW  transceiver 
that  surprised  everyone  with  its 
super  performance  and  low  cost, 
has  another  surprise  for  you.  A 
second  model  with  digital  readout 
land  a  mod  kit  for  those  who 
would  like  to  convert  their  dial 
model).  Both  Models  570  and  574 
have  the  same  unique  circuitry 
that  has  won  raves  from  everyone 
—  both  have  the  same  fine  fea- 
tures: 

•  Direct      Frequency      Readout 
(Model     574:5    red    LED    digits. 


0.3"  high,  accurate  to  nearest  1 
kHz.  Model  570:  marked  in  5  kHz 
increments  from  0-500  kHz,  MHz 
markings  for  each  band  displayed, 
tuning  rate  typically  17  kHz  per 
tuning  knob  turn. 
•Full  Break-Tn"  •  Full  Band 
Coverage  on  3,  5,  7,  14,  21  MHz 
Bands,  1  MHz  on  28  MHz  Band  • 
70  Watts  Input  •  Total  Solid- 
State  •  Receives  SSB  and  CW  • 
Receiver  Sensitivity  1  /JV  •  In- 
stant Band  Change,  No  Tune-up  • 
Offset  Receiver  Tuning  •  3- 
Position  Selectivity  •  Adjustable 
Sidetone  Level  •  Linear  Crystal- 
Mixed  VFO  •  Overload  Pro- 
tection •  Built-in  AC  Power 
Supply  •  Black  &  Gray  Styling  • 
HWD:  6-1/8"  x  12-1/2"  x  12". 
15-1/2  lbs.  •  Matching  Acces- 
sories 
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•  all  the  rock-crushing 
power    your    license    al 

LOWS  —  on  all  modes  — 

•instant     bandchange 

'NO-TUNE-UP'  all  the  may  from 
10  through  80  meters,  with  the 
ALPHA  374A? 

•COVERAGE  ALL  THE  WAY 
DOWN  TO  160  METERS  with 
the  smooth-tuning,  extra-rugged 
ALPHA  76A  powerhouse? 

•  CRISP,  PENETRATING 
"TALK    POWER"   -    as   much   as 


10  dB  extra  to  'punch  through', 
with  the  ALPHA/VOMAX  split 
band  speech  processor? 
•THE  PROTECTION  OF  A 
FACTORY  WARRANTY  THAT 
RUNS  A  FULL  IS  MONTHS  - 
six  times  as  long  as  competitive 
units?  [ETO  tries  to  build  every 
ALPHA  to  last  forever  ,  .  .  and 
we're  making  progress:  not  one 
single  case  of  ALPHA  76A, 
77DX,  or  374A  power  trans- 
former failure  has  ever  been  re- 
ported!] 

•ALPHA  76A  -  $1195.00, 
ALPHA  77DX  -  $3295.00, 
ALPHA  374A  -  S1  595.00. 
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THE  IMPROVED  "ORIGINAL" 
VIBROPLEX.  Suitable  for  All 
Classes  of  Transmuting  Work 
Where  Speed  and  Perfect  Morse 
Are  Prime  Essentials.  This  great 
new  Vibroplex  is  a  smooth  and 
easy  working  BUG.  It  has  won 
fame  on  land  and  sea  for  its 
clarity,  precision  and  ease  of 
manipulation.  Can  be  slowed 
down  to  10  words  per  minute  or 
less  or  geared  to  as  high  rate  of 
speed  as  desired.  Maintains  the 
same  high  quality  signal  at  what- 
ever speed,  insuring  easy  recep- 
tion under  all  conditions.  Weight 
3  lbs.  8  oz. 

DeLuxe  —  Chromium  base  and 
top  parts,  with  jeweled  move- 
ment. $59.95 


THE  "LIGHTNING  BUG" 
VIBROPLEX  High  Quality  Sig- 
nals at  AH  Speeds.  Flat  pendulum 
model.  Weight  3  lbs.  S  oz.  Stan- 
dard —  Polished  Chromium  top 
P3rts,  grey  base.  $49.95 


'CHAMPION"      V1BRO- 


THE 
PLEX 

Weight  3  lbs.  8  oz.  Without  circuit 
closer.  Standard  finish  only.  Chro- 
mium finished  top  parts,  with 
grey  crystal  base.  $46.50 


VIBRO  KEVER 

Over  the  years,  we  have  had  many 

requests  for  Vibroplex  parts  to  be 

used  for  construction  of  a  keying 

mechanism      for      an      electronic 

transmitting    unit.    This    beautiful 

and  most  efficient  "Vibro  Keyer" 

is  ideal  for  this  job, 

FEATURES     OF     THE     "VIBRO- 

KEYEB" 

•  Beautiful  beige  colored  base, 
size  3Ys"  x  4%",  weight  2J4 
pounds 

•  Same  large  si£e  contacts  as  fur- 
nished on  Deluxe  Vibroplex. 

•  Same  main  frame  arid  super 
finished  parts  as  Deluxe  Vibro- 
plex 

•Colorful    red    finger   and    thumb 

pieces. 

•Has  the   same   smooth    and  easy 

operating   Vibroplex  trunion  level 

•  A  real  "Gem"  adjustable  to  suit 
your  own  "taste" 

Standard  —  $46.50:  Deluxe  Finish 
$58.  50 


There's  ■ 
nothing  f 
like  it    ■ 


RADIO  AMATEUR  CALLBOOK 
—  There's  nothing  !ike  itl  Foreign 
Radio  Amateur  Callbook  DX  List- 
ings -  $13.95;  United  States  Call- 
book  -  All  K&W  Listings  - 
$14.95. 


NYE  VIKING  SQUEEZE  KEY 
Extra-long,  finger-fitting  molded  paddles  with 
adjustable  spring  tension,  adjustable  contact 
spacing.  Knife-edge  bearings  and  extra  large, 
gold  plated  silver  contacts!  Nickel  plated  brass 
hardware  and  heavy,  die  cast  base  with 
non-skid  feet.  Base  and  dust  cover  black 
crackle  finished.  SSK-1  —  $23.45- 
SSK-1CP  has  heavily  chrome-plated  base  and 
dust  cover.  Price —  S29.45 

You  get  a  sure,  smooth,  Speed-X  model 
310-001  transmitting  key.  linear  circuit  oscillator  and  amplifier,  with  a 
built-in  2"  speaker,  all  mounted  on  a  heavy  duty  aluminum  base  with 
non-skid  feet.  Operates  on  standard  9V  transistor  type  battery  (not 
included).  Price—  £18.50 

PHONE  PATCH  Model  No.  250-46-1  measures  6-1/2"  wide,  2-1/4" 
high  and  2-7/8"  deep.  List  price,  S36.30.  Model  250-46-3,  designed  for 
use  with  transceivers  having  a  built-in  speaker,  has  its  own  built-in  2"  x 
6"  2  watt  speaker.  Measures  6-1/2"  wide,  2-1 /4"  high  and  2-7/8"  deep. 
Price  —  $44,50 


CODE  PRACTICE  SET 


^ttjf 


NYE  VIKING  SPEED-X  KEYS  BSI 

NYE  VIKING  Standard  Speed-X  keys  feature  smooth,  adjustable 

bearings,  heavy-duty  silver  contacts,  and  are  mounted  on  a  heavy 

oval    die    cast    base    with    black    wrinkle    finish.    Available    with 

standard,  or  Navy  knob,  with,  or  without  switch,  and  with  nickel 

or  brass  plated  key  arm  and  hardware. 

Pamper  yourself  with  a  Gold-Plated  NYE  VTKTNG  KEY! 

Model  No.  114-31C-O04GP  has  all  the  smooth  action  features  of 

NYE     Speed-X    keys    in     a    special    "presentation"    model.    All 

hardware  is  heavily  gold  plated  and  it  is  mounted  on  onyx-like  jet 

black  plastic  sub-base.        Price  $50.00 


Wilson  Electronics  Corp. 


•  Model  TA-33 

•  Model  TA-33,  3  elements,  10.1 
dB  forward  gain  lover  isotropic 
source)   -  $206.50 

•  Model  TA-33  Jr.,  3  elements, 
10.1  dB  forward  gain  {over  iso- 
tropic source)  —  $1  51 .85 

•  Model  MPK-3,  7500  Watts 
AM/CW  and  2000  Watts  P.E.P. 
SSB  -  S52.25 

•  Model  TA-3S,  6  elements  — 
$335.25 

•  AK-60  mast  plate  adapter  — 
$11.15 


•  Model 
$232.50 

•  Model 
$310.65 

•  Model 
$227.65 

•  Model 


CL-33,     3    elements 


CL-36, 
CL-203, 


elements  — 
elements?  — 
—   40   meter 


TA-40   KB 
conversion  kit—  S92.25 
•    Signal-master       antenna 
$267.50 


high-low  power  option  switch  (1 
or  1  2  watts,  when  used  mobile  or 
base),  built-in  connectors  "for  ex- 
ternal antenna,  speaker  and 
power.  Whether  you're  just  get- 
ting your  feet  wet  on  twa-meters, 
or  a  seasoned  amateur,  you'll  find 
the  WE-S00  to  be  the  most  light- 
weight, versatile  base/mobile/ 
portable  rig  on  the  market  today. 
The  WE-800  comes  complete  with 
plug-in  speaker-microphone, 
mobile  mounting  bracket/handle, 
rubber  flex  antenna,  12V  DC 
Charger  Cord,  instruction  booklet 
and  90  day  limited  warranty. 
Rechargeable  internal  battery 
pack  optional. 


■     Tipm-.  -cwe-it  _  t  ■  ^  recrarprF'e  -i  C** 

*  Om  aw  arch  FarM**e!'«*r  u^'mweH 
natf*  nsfjzr.57    27H*  71S  Me.50 
NEW    2    METER    MARK     II    AND 
MARK   IV 

As  the  smallest  size  hand-helds 
ever  marketed,  the  radios  feature 
excellent  adjacent  channel  selec- 
tivity, and  innermod/image  rejec- 
tion. The  attractive  blue-gray 
Lexan{g)  outer  case  is  rugged  and 
durable.  Mark  II  (2.5  watt) 
$229.98.  Mark  IV  (4  watt) 
$259.98 

Riding  the  crest  of  the  new  wave 
of  multi-channel  two-meter  rigs  is 
the  Wilson  WE-800.  Designed  as 
an  all-purpose  mobile  or  portable 
unit,  the  WE-800  is  loaded  with 
enough  features  to  satisfy  even 
the  most  discriminating  amateur. 
The  "800"  is  for  channels,  from 
144  to  148  MHz  in  5  KHz  steps, 
up  or  down  5O0  KHz  for  your 
local  repeater.  There  are  even 
provisions  for  preprogramming 
five  of  your  favorite  frequencies 
ar  changing  to  two  optional  off- 
sets, in  case  your  area  repeater  is 
nonstandard.  Add  to  these  fea- 
tures; internal  rechargeable  power 
pack  optional  (uses  10  AA  NiCad 
cells,  not  included),  detachable 
rubber  flex  antenna,  built-in 
S-meter/output  indicator,  built-in 


S43 


usfaaa.  SHcFirjiritw} 


WATT  BATTERY  CHARGER 

110  V-AC  Charger  ...  use  WC -12 

($19,951    for    1402,    1405,    1407, 

2202,   4502;   use  WC-14  ($15.95) 

for  Mark  II,  IV. 

ACCESSORIES  "'■-- 

BC-t  2  —  $1 4.95 

CIGARETTE   LIGHTER  MOBILE 

POWER  PLUG 

SPEAKER  MIC 

SM1     -   for    Models    1402,    1405, 

1401?,  2-202,  4502. 

SM3  -  (Mark  II,   Mark  IV) 

SM2     for      Models     1402,      1405, 

1407,  2202,  4502.  ($30.95). 

RECHARGEABLE       BATTERY 

PACKS 

Use    the    following    Ni-Cad    Packs 

fonhS  unit  you  select: 

BP-1    —    10    loose  cells—   500  mA 

(1402,  1405)  -  $18.95 

BP-2  -   strapped   cells  —  600  mA 

(1405,  2202,  4502)  -  $24.95 

BP-4   -  Mark  U,   Mark  IV  pack  — 

320,95 

BP-7  —   1407  SM  high  power  pack 

-  $24.95 

Other      options      include:      Touch 

Tone©  Pad   linstalled  only),  TE-1 

Tone      Encoder,     TE-2      Encoder/ 

Decoder,      BNC      Rubber      Duck 

Antenna,      TNC      Rubber      Duck 

Antenna. 


■  VH,  h'V,  .  ;-a^  -■■■», 
l»f+l  l.l.F.mp-d 


LEATHER  CARRYING  CASE 

•  LC-1   for  1402  SM  -  $18.95 

•  LC-3    for    Mark    II,    IV   —  $16.95 

•  LC-2  -  all  others  -  $18.95 
110V-AC       DESK       BATTERY 
CHARGER 

For  new  units  Mark  II,  IV  —  use 
the  Model  BC-2;  f  or  Models  1402, 
1405,  1407,  2202  and  4502,  use 
Model  BC-1.  $40.95 


DESIGNED  FDH  COMMERCIAL  USE  Uf  TO  1000  MhZ\ 
Tr.e    TUI       I   SAVE'YOUH-RADID   b-acknt    an  UK  yen 

Hurdle   ...  .and  ■  t>+   heide.  Why   morty   ibaji   rig   npot<  7  ~l 

TUFTS  SYR   uiEfl  mc-jina  ijmHv  and  easily  >n  you'  sir  ■ 

71  --"hi. 


Th*  , 


p  l«,,l. 


il  cjbls 
righl  u 


also     Four     uumi     and 

ajlOimtiwIlY  **ien  Itw  rig  it  dkl  into  dlbiackat  .        jusl  wtial  VCSP 

need  lor  feeding  pm*er  and  InjdtpcakLT  comierrl  oni  It,  irie  sail. 

Thy,  i|  ,  ,L,go«d  brocket   .md  cunnnnlui  aylterd  .  ,  .  Il'll  lake  I, 

beannn.  Tnce   a  a  nolo  on  md>  vdg  oi  itic  1 6  (jouno  steel  plaie  for  a 

padlock   in   ears  YOU   SMJnr   in  kjiiye   she  >kj  In,   inert  period,  in  lis 
bracket.  They'll 
the  lid 


win 


p  lur  1IIJI 
ol  Ih 


:     ':    t 


.  gnO  d  w>,' 


ne  brack,,),  yasi  tan  brmn  tha  mobile  rig  tnto 
meondi.  On  t,i|>z  yds,  tors  taka  an  AC  supply 
YC-dr  hptnl  room.  Pries:  SVK.9S 
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TUFTS  SELECTED  TITLES  OF 
POPULAR  SAMS  PUBLICATIONS 


RADIO  HANDBOOK  (20th  Edition) 


by  William  I  Qrr,  V/GSAt,  A  compiele  y  upoaled  20th  edition  of  the  famous  communica- 
tions handbook  that  is  the  electronics  industry  standard  tor  engineers,  technicians,  and 
advanced  amateurs.  Explains  rn  authoritative  derail  how  to  design  and  build  all  types  of 
radioccmmumcations  equipment.  Containsgreally  enlarged  section  on  semiconductor 
and  JG circuit  design  Includes  sso  design  and  equipment,  rtty  circuits;  linear  amplifiers. 
Doth  solid  slate  and  :ube  types;  fhf  and  uhf  transmitters  and  converters,  as  well  as 
special-purpose  arc  logic  circuitry,  plus  completely  reviseo  cnapter  on  electronics 
mathematics  10BO  pages;  6Vz  x  9Vs:  hardbound. 
No.  24032  $19.50 

HAM  AND  CB  ANTENNA  DIMENSION  CHARTS 

by  Edward  M.  No!!.  W3FQJ  Tabulates  dimension  information  in  feet  and  inches  for  all 
the  popular  antenna  configurations.  Gives  data  for  dipole  antennas,  quarter-wave 
verticals,  two-elnment  beams.  Quads,  triangles,  inverted  dipoles.  and  inverted  vees. 
Includes  information  for  culling  transmission  lines  to  a  preferred  wavelength,  dimen- 
sioning phasing  lines,  culriny  a  matching  stub,  and  spacing  antenna  elements.  64 
pages:  6x9;  sofrbound. 
No.  24023  $2.75 

COMMERCIAL  RADIOTELEPHONE  LICENSE  QUESTION  & 
ANSWER  STUDY  GUIDE  (3rd  Edition) 

by  Edward  M.  No!'.  Prepares  the  reader  to  take  the  examinations  for  the  various  grades 
of  radiotelephone  licenses.  Emphasizes  these  sublets  that  are  most  impo'tart  0:  most 
likefy  to  be  misunderstood.  The  questions  are  representative  of  those  used  in  the  FCC 
examinations.  304  pages;  6*9.  softbound. 
No.  24033  $8.50 

RADIO  TRANSMITTER  PRINCIPLES  AND  PROJECTS 

by  Edward  M.  Not!.  W3FOJ.  Devoted  entirely  to  the  subiect  of  radio  transmitters,  this 
book  is  a  helpful  gathering  o' modern  transmitter  principles,  ideas,  circuits,  techniques, 
ant*  learn-by  doing  projects.  Covers  Bipola:  CW  and  AM  Transmitter  Circuits. 
Transistor  Tube  Circuits.  Basse  Principles  of  SSB-DSft  Generation.  Integrated  Circuit 
Fundaments  s.  VHFVHF  Ci'cuits  and  Principles.  Frequency  Modulation  and  more. 
320  pages  5  V?  x  QV2.  sottbound. 
No.  24031  $£.95 

73  DIPOLE  AND  LONG-WIRE  ANTENNAS 

by  Edward  M   No!i.  YS3FQJ.  Covers  practically  every  iype  of  wre  antenna  used  Oy 

amated-s.  Give-s  dimensions,  configurations,  and  construction  dais  tor  73  ditferen: 

antennas,  plus  appendices  covering  construction  ot  noise  bridges,  line  tuners,  and 

data  on  measuring  resonant  frequency,  veiocily  factor,  and  swr   160  pages;  %y%  x  8Vz; 

softbound. 

No.  24006  S5.50 

73  VERTICAL,  BEAM,  AND  TRIANGLE  ANTENNAS 

byFdwardM.  Noll.  W3FQJ  The  second  book  in  a  series  of  practical  antenna  construc- 
tion and  design  methods.  Contains  data  en  practically  all  types  used  by  amateurs.  Not  a 
rehash  cf  p-evious!y  published  data,  but  a  compilation  ol  the  author  sown  experiments 
with  various  antenna  configurators  Tfie  73  different  antennas  nave  a  I  been  built  ana 
air-tested  by  the  author.  1  &0  pages;  57s  x  B.!\  sottbound 
No.  24021  $5.50 

FIRST-CLASS  RADIOTELEPHONE  LICENSE  HANDBOOK 
(4th  Edition) 

by  Edward  M.  No!!.  An  excellent  study  guide  lor  the  Vsi-dass  radiotelephone  license 
examination  Conlacnsall  Ihe  material  needed  to  pass  Element  IV  of  ihe  FCCexamina- 
tion,  including  all  the  questions  and  answers  found  in  the  Safest  FCC  Study  Guide.  Has 
three  simulated  examinations,  presented  in  the  multiple-choice  form  of  the  FCC  tests, 
as  weM  as  answers  and  evaluations  10  heipthe  reader  find  his  weak  areas  4  16  pages; 
5Vz  x  SVz]  softbound. 
No.  21144  $7.95 


SECOND-CLASS  RADIOTELEPHONE  LICENSE  HANDBOOK 

(5th  Edition) 

by  Edward  M.  Noll.  Provides  all  the  study  material  needed  to  pass  the  FCC  second- 
class  radiotelephone  license  examination  (Elements  I,  II,  and  III).  All  material  is  based 
on  the  FCC  Study  Guide  and  Reference  Material  for  Commercial  Operator  Examina- 
tion. Two  tests  are  incfuded  to  simulate  the  actual  examination.  448  pages;  51/s  x  QVi; 
soltbound. 
No.  21  111  S7.95 


THIRD-CLASS  RADIOTELEPHONE  LICENSE  HANDBOOK  (4th 
Edition) 

by  Edward  M  No'.'.  Serves  as  a  practical  study  guide  for  the  aspiring  radio  operator  as 
weU  as  a  ready  reference  tor  those  working  in  the  field.  Designed  as  a  study  aid  for 
obtaining  licenses  up*o  and  including  the  Radiotelephone  Third-Class  Operator  Pe-mit 
w;th  B-oadcast  Endorsement,  this  newest  edition  contains  cueslions  and  answers 
similar  ;o  Those  given  on  The  actual  examination  208  pages.  5 Vj  x  8Vs;  softbound. 
No.  21353  $5.95 

CMOS  COOKBOOK 

by  Don  Lancaster,  Tells  all  you  need  to  know  to  understand  and  profitably  use  this 
inexpensive  and  genuinely  fun  to  work  with  digital  logic  family.  First  an  explanation  of 
what  CMOS  is,  how  it  works,  and  how  to  power  it,  plus  usage  rules,  state  testing, 
breadboarding.  interface  and  other  basics  is  given.  Then  a  minicatalog  of  over  1  00 
devices,  inc  uctingpinouls  and  Lse  descriptions  is  giver.  Subjects  covered  include  gate 
fundamentals.  Iri-s:ate  logic,  redundant  logic  design  techniques,  multivibrators  non- 
volatile memory  techniques,  clocked  JK  and  D  flip-flops,  counter  and  regrste-  teen 
niques.  op  amps,  analog  switches,  pnase-tccked  loops  and  much  more  A  must  for  the 
Student,  hobbyist  teachers  techn/cian,  or  engineer  who  wants  !o  leaf  n  about  CMOS 
Fi!!ed  with  practical  applications  4"6  pages.  5lz  x  S5-:;  softbound 
No,  21398  $9.95 

IC  OP-AMP  COOKBOOK 

by  Walter  C.  Jung.  The  first  book  of  its  kind  to  be  published.  Covers  not  only  the  basic 
theory  of  the  IC  op  amp  rn  great  detail,  but  also  includes  over  250  practical  circuit 
applications,  liberally  II I ustrated  Organized  into  three  basic  parts  introduction  to  the  IC 
op  amp  and  general  considerations,  practical  circuit  appfications.  and  appendixes  of 
manufacturers1  reference  material  592  pages;  5Vj  x  Bte;  softbound. 
No.  20969  $12.95 

IC  TIMER  COOKBOOK 

by  Waiter  Jung.  Provides  an  excellent  inrodjehon  to  the  field  of  IC  timers  by  presenting 
a  collection  of  various  cr'cuit  recipes'  usefuf  in  applying  the  devices.  Arranged  in  three 
parts,  the  first  part  gives  basic  and  generalized  information.  Pari  II.  tne  applications 
sectron.  is  tne  "meat"  of  the  nook  and  includes  over  100  different  circuits  fcr  a  wide 
range  of  uses.  Part  III  contains  reproductions  a)  manufacturers  data  sheets,  secend- 
souree  manufacturers,  and  more.  This  book  is  a  valuable  reference  for  the  hoooyist.  the 
technics!  or  engineering  student,  or  professional.  286  pages;  5Va  *  BVi;  sorfbojnd. 
No.  21416  $3.95 


TTL  COOKBOOK  .    _ 

by  Donald  Lancaster  A  complete  and  detailed  guide  to  transistor-transistor  logic 
(TTL).  Explains  what  TTL  is,  how  it  works,  and  how  to  use  it.  Discusses  practical 
applications,  such  as  a  digital  counter  and  display  system,  events  counter,  electronic 
stopwatch,  digital  voltmeter,  and  a  digital  tachometer.  336  pages;  S#)  xQVi;  softbound. 
No-  21035  S8.95 


HOW  TO  BUY  &  USE  MINICOMPUTERS  &  MICROCOMPUTERS 

by  Wttiiam  3ardenr  jr  Discusses  these  smaller  computers  and  shows  how  :hey  can  be 
used  in  a  variety  of  practical  and  recreational  tasks  in  the  home  Of  business  Explains 
the  basics  of  minicempuiers  and  microcompu:ers.  their  hardwaie  and  software. 
oe-:pherai  devices  available,  and  the  various  prcgrarrmpng  languages  and  techniques 
incudes  seledion.  buying,  and  programming  ycur  own  system  and  gives  detailed 
descriptions  of  currently  available  systems.  240  pages;  &V2  x  11;  soltbound. 
No.  21351  S9.&5 

MICROCOMPUTER  PRIMER 

by  Mitchell  Waite  and  Michael  Pardee.  Introduces  the  beginner  to  the  basic  principles 
ot  the  microcomputers.  Discusses  the  five  main  parts  of  a  Computer— Central  process- 
ing unit,  memory,  input/output  interfaces,  and  programs  The  important  characteristics 
ot  several  weil-known  microprocessors  are  given  and  a  chapte'  is  included  on  pro- 
gramming ycur  own  microcomputer.  224  pages,  5  vi  x  8Viz-.  softbound 
No.  21404  S7.95 


THE  8080A  BUGBOOK:  MICROCOMPUTER  INTERFACING 
AND  PROGRAMMING 

by  Pete'  H  Ror.y.  David  G.  Larsen.  snd  Jonathan  A.  Titus.  The  cr-nciples.  concepts, 
and  applications  of  an  8  bit  microcomputer  based  Oft  Ihe  BOBO  microprocessor  \C  chip 
The  emphasis  is  on  the  computer  as  a  controKer.  Covers  the  four  fundamental  (asks  of 
comp Liter  interfacing:  { 1 )  generation  of  strobe  and  device  select  pulses;  (2)  latching  of 
accumulator  output;  [3)  acquisition  of  input  data  by  Ihe  accumulator;  (4)  generation  of 
interrupt  signals  to  the  computer.  Intended  to  help  develop  the  skills  needed  to  use  an 
BOflO-based  breadboard  microcomputer  system.  5V2  x  8V2;  softbound. 
No.  21447  S9.95 
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F9FT  TONNA  ANTENNAS 


9  Elements— 144  MHz 
—$27.95 

TECHNICAL    DATA 

Frequency  range   MHz         144/14G 

Gam    ISO 

Horizontal  aperture  angle 

Vertical  aperture  angle 

Front- to- back  ratio 

Side  lobe  attenuation 

S  W  R 

Impedance 

Weight 


14dB 
2x19° 


2x23 
15  dB 
>SOdB 
<1.3 

SO 
1.9<g 
3.3  m 
G  ,A  kgp 
The  indicated  value  is  given  at  -3dB 


Physical    length 

Windload 
* 


16  Elements— 144  MHz 
— S55.95 

TECHNICAL    DATA 
Frequency  range   MHz         14-4/14-6 


Gain    ISO 

Horizontal  aperture  angle 

Vertical  aperture  angle 

Front-to-back  ratio 

Side  lobe  attenuation 

S  W  R 

Impedance 

Weight 

Physical  iength 


17,SdB 


2x16 
2x17° 
22dB 
>BOdB 
<1,S 

SO 

6,4m 
16  kgp 

The  indicated  value  is  given  at  -3  dB 


Wind  load 


21  Elements— 432  MHz 
—$45.95 


TECHNICAL  DATA 
Frequency  range  MHz 
Gain    ISO 

Horizontal  aperture  angle 
Vertical  aperture  angle 
Front-to-back  ratio 
Side  lobe  attenuation 
S  WR 
Impedance 
Weight 


432/435 
19dB 
2,12° 
3x13° 
23dB 
>  4QdB 
<  1,1 

SO 

4,6  m 

6,4kgp 
The  indicated  value  is  given  at  -3dB 


Physical  length 
Windtoad 


21  Elements  -  432  MHz 


Special  OSCAR — 9  &  19  Elements- 
144/435— $53.00 


TECHNICAL    DATA 

Frequency  range  MHz 

44/146 

43D/44G 

Gain    ISO 

* 
Horizontal  aperture  angle 

14dB 

17  dB 

2x19° 
2x23° 

2x14 

Vertical  aperture  angle 

2x16° 

Front- ta-back  ratio 

15dB 

23  dB 

Side  labe  attenuation 

>50dB 

> 

36  dB 

S  WR 

<  1,3 

< 

1.2 

Impedance 

so 

50 

Weight 

1,9kg 

1,1kg 

Physical  length 

3.3  m 

3,  am 

Windload 

6,4  kgp 

5,  4  kgp 

The  indicated  value- is  given   at;  -3  dB 


16  Elements  -  144MHz 


r*  HM-180 


HM-187 


HM-225 


3  dB  Gain  High  Performance 
Vehicular  Antenna  Series 

HM-179  Low  Profile  Mount— S29.00 
HM-1BQ  Trunk  Mourn— $33.50 
HM-W  Magnet  Mount— S36.60 


r„.^  t™   Mi-  - 


ELECTHICflL  5ff.C\( 
Aniiffi  aovwwif 

YSWR. 

Na-iTttnat  'rpur  Ntsptffpf 


1  F.  AWd  c 
3  *0  0«f> 


HM-223  Trunk  Mount— S29.Q0  (£20  WHi) 


't&JAKJU.  !|l(<>^T(« 


HM-224  Trunk  Mount— S33.50,  i?20  MH.'i 


Jt'ni^r    4  «  *~-  n  *•— «  iT  "*■%  ,  ivi  .\  4*0  U*Tl  I 


HMR  172  5  Element  Yagi  — $30.00 

MVfrfcer  you  ij!.?  1  low  BSHmtttl  0RC  "fuiitln  ftan'"  pig  Br  tfm  tm 
i.m.: .  ihe  h',iR1T"?  n«f<-ij.  1^'P  fciiraJMii!  b*Mtwi#rn  io'  s* 

:r  n        .■       -j     AriiyMib-r  fimnrj  r-»-t  ■    I       bwi  pcv-.tllr  VSWfl 


HMR  173  11  Element  Yagi— $52.00 


MR  173     .<      !h« 
jjit-l     -.air.    ft  3    , 


Hir- 


ELECTRtCAL  SHECIHCATION5 
f**'Kilitl  -;n  i  IS  JE 


i-ii-'k     '   v   nni-in    Vr^l  , -il  ^tuii-ii   i.^jtrp    .-   '  I:  if,  .jam" 


^LECTRICAl.EPcC>FICA-!OM5 


0,,x„     ■—— ■•  *f~*  HM  20  Marine  Mobile  Service— $39.00 

T,,™m     HM_225  Unity  Gain  (marine  mobile  service)    i>«wt»r.5  t.bprP^  i     iH-i-«»^     mechanical  specification 
-$45.00  (220  MHz) 


fJ*    SiO.rG     [>«»■ 


r   Gam   3'   lib 
■a    C»n  H   m 


in  fibrraj- 


l.CiiWiimlli  2;  flG'HCftJt; 


mechanics.!.  S?tCiFiCA1JCa.S 


ASPR  619  Coupler— $17.00 

Coupler    iD.    (ufadUmMI       7    pwrtw    s*d 

AKV'M  broaden  t  radio  uhw. 


Nomrmf  impedwcc'  50  a 
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There  is  no  substitute  for  quality,  performance, 
or  the  satisfaction  of  owning  the  very  best. 

Hence,  the  incomparable  Hy-Gain  3750  Amateur 
transceiver.  The  3750  covers  all  amateur  bands 
]  .8-30  MHi  ( 1  60- 1  0  meters).  It  mil  lies  advanced 
Phase- Lock- Loop  circuitry  with  dual  gate  MOS 
FETs  at  all  critical  RF  amplifier  and  mixer  stages. 
There's  a  rotating  dial  for  easy  band-scanning  and  art 
electronic  frequency  counter  with  digital  readout 
and  a  memory  display  that  remembers  frequencies  at 
the  flip  of  a  switch.  And  that^  just  the  beginning. 

Matching  speaker  unit  (3854)  and  complete 
external  VFG  (3855)  also  availabit- 

See  the  incomparable  Hy-Gain  3750  at  your  radio 
dealer  or  write  Department  MM.  There  is  no  substitute. 


There  is  no  substitute. 


hugal 


am 

Amateur  Radio  Systems. 
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Super 

3-Element  Thunderbird 
for  10,  15  and  20  Meters 
Model  TH3Mk3  —  $199.95 

Hy-Ga^n's  Super  3-elemem 
Thunderbird  delivers  outstanding  perform- 
ance on  10.  15  end  20  meters   The 
TH3Mk3  features  separate  and  matched 
Hy-Q  traps  for  each  band,  and  feeds  with  52 
ohm  coax    Hy-Gain  Bete  Match  presents 
tapered  impedance  for  most  effkien: 
3  band  matching,  and  provides  DC  ground 
to  eliminate  precipitation  static   The 
TH3*\k3  delivers  maximum  K/B  ratio, 
and  SWf?  less  than  1.5.1   at  resonance  on 
all  bands.  Its  znechanicaJJy  Superior 
construction  features  tape.'  swage<3  slotted 
tubing  for  easy  adjustment  and  larger 
diameter.  Comes  equipped  with  heavy 
tillable  boam-to-mast  clamp.  Hy-Gain 
ferrite  bsiun  BN-86  is  recommended  for 
use  with  the  TH3Mk3 


Electrical 

THfcOXX 

TH3MKJ 

Gain — average 

8.7dB 

BdB 

F/ant-lo -brick  /alio 

25dB 

25dB 

SWR  f>:  resonance) 

Less  than 

Less  than 

Impedance 

50  ohms 

50  ohms 

Power  rating 

Ma*  legal 

Max  lega 

Mechanical 

Longest  eiemenf. 

31.1 

27 

Boom  length 

24' 

14' 

Turning  radius 

20' 

15.7 

Wind  load  at  80  MPH 

156  lbs. 

1 03.2  lbs 

Maximum  wind  survival 

I  00  MPH 

100  MPH 

Net  weight 

57  lbs. 

36  lbs. 

Mast  diameter  accepted 

Wt"  to  2Vz" 

l'/a"to  2Vl 

Surface  area 

6.1  sq.  It. 

4.03  sq.  ft. 

HY-GAIN'S  INCOMPARABLE 

HY-TOWER 

FOR  80  THRU  10  METERS 

Model  18HT 

•  Outstanding  Omni-Directional  Performance 

•  Automatic  Band  Switching 

•  Installs  on  4  sq.  ft.  of  real  estate 

•  Completely  Self-Supportina 

By  any  standard  of  measurement,  the  Hy-Tower.  is  unques- 
tionably the  finest  multi-band  vertical  antenna  system  on  the 
market  today,.  Virtually  indestructible,  the  Model  18HT 
features  automatic  band  selection  on  80  thru  10  meters 
through  the  use  of  a  unique  stub  decoupling  system  which 
effectively  isolates  various  sections  of  the  antenna  so  that  an 
electrical  lA  wavelength  (or  odd  multiple  of  a  V\  wavelength) 
exists  on  all  bands.  Fed  with  52  ohm  coax,  it  takes  maximum 
legal  power  .  .  .  delivers  outstanding  performance  on  all 
bands.  With  the  addition  of  a  base  loading  coil,  it  also  delivers 
outstanding  performance  on  160  meters.  Structurally,  the 
Model  18HT  is  built  to  last  a  lifetime.  Rugged  hot-dipp*d 
galvanized  24  ft.  tower  requires  no  guyed  supports.  Top 
mast,  which  extends  to  a  height  of  50  Ft-,  is  6061ST6  tapers 
aluminum-  AH  hardware  is  iridite  treated  to  MIL  specs-  If 
vou're  looking  for  the  epitome  in  vertical  antenna  systems, 
vouMl  want  Hy-Tower,  Shpg.  Wt.,  96.7  lbs.  Order  No.  182, 
Price:  $279.95 

NEW  Special  hinged  base  assembly  on  Model  18HT  allows 
complete  assembly  of  antenna  at  ground  level  .  .  .  permits 
easy     raising    and    lowering    of     the     antenna.. 

BROAD  BAND  DOUBLET  BALUN 
for  10  thru  80  meters 
Model  BN-86 
$15.95 

The  model  BN-86  balun  provides  optimum  balance 
vof  power  to  both  sides  of  any  doublet  and  vastly 
improves  the  transfer  of  energy  from  feedline  to 
antenna.  Power  capacity  is  1  KW  DC.  Features 
weatherproof  construction  and  built-in  mounting 
brackets.  $1  5.95  Shpg.  Wt.  1  lb.  Order  No.  242 


X 


6-JEle merit  Super  Thunder- 
bird  DX  for  10,  15  and  20 
Meters  Model  THG  DXX 
$249.95  Separate  HY-Q 
traps,  featuring  large 
diameter  coils  that  develop 
an  exceptionally  favorable 
L/C  ratio  and  very  high  Q, 
provide  peak  performance 
on  each  band  whether 
working  phone  or  C\V. 
Exclusive  Hy-Gain  beta 
match,  factory  pretuned. 
insures  maximum  gain  and 
FyB  ratio  without  com- 
promise. The  TH6DXX 
feeds  with  52  ohm  coaxial 
cable  and  delivers  less  than 
1.5:1  SWR  on  all  bands. 
Mechanically  superior  con- 
struction features  taper 
swaged %  slotted  tubing  for 
easy  adjustment  and  re- 
adjustment, and  for  larger 
diameter  and  less  wind 
loading.  Full  circumference 
compression  clamps 
replace  self -tapping  sheet 
metal  screws.  Includes 
large  diameler,  heavy  gauge 
aluminum  boom,  heavy 
cast  aluminum  boom-to- 
mast  clamp,  and  heavy 
gauge  machine  formed  ele- 
ment-to-boom  brackets. 
H  y  -Gain's  ferrite  balun 
BN-86  is  recommended  for 
use  with  the  TH6DXX. 


MULTI-BAND  HY-Q  TRAP  DOUBLETS 
Hy-Q  Traps 

■  Install  Horizontally  or  as  Inverted  V 

■  Super-Strength  Aluminum  Clad  Wire 

■  Weatherproof  Center  and  End  Insulators 

Installed  horizontally  or  as  an  inverted  V^'Hy.-Gain  doublets  with 
Hy-Q  traps  deliver  true  half  wavelength  performance  on  every 
design  frequency.  Matched  traps,  individually  pretuned  for  each 
band  feature  large  diameter  coils  that  develop  an  exceptionally 
favorable  L/C  ratio  and  very  high  Q  performance-  Mechanically 
superior  solid  aluminum  trap  housings  provide  maximum  protec- 
tion and  support  to  the  loading  coil.  Fed  with  52  ohm  coax, 
Hy-Gain  doublets  e"mploy  super-strength  aluminum  clad  single 
strand  steel  wire  elements  that  defy  deterioration  from  salt  water 
and  smoke  -  -  .  will  not  stretch  -  ,  ,  withstand  hurricane-like 
winds-  SWR  less  than  1.5:1  on  all  bands.  Strong,  lightweight, 
weatherproof  center  insulators  are  molded  from  high  impact 
cyolac.  Hardware  is  iridate  treated  to  MIL  specs-  Heavily  serrated 
7'inch  end  insulators  molded  ftom  high  impact  cycolac  increase 
leakage  path  to  approximately  12  inches. 

MODEL  2BDQ  for*40  and  80  meters,  100'  lOVa"  overall.  Takes 

maximum  legal  power.  Shpg.  Wt.,  7.5  lbs  $49.95 

Order  No-  380 

MODEL  5BDQ  for  10,   15,  20,  40  and  80  meters.  941  overall. 

Takes  maximum  power.  Shpg.  Wt.,  12.2  lbs.  $79.95 

Order  No.  383 


CENTER  INSULATOR  for  Multi- 
BancLDoublets  Model  C! 

Strong  lightweight.  weatherproof 
Model  CI  is  molded  from  high  impact 
cycolac.  Hardware  is  iridite  treated  to 
MIL  specs.  Accepts  Vj"  or  W*  coaxial. 
Shpg.  Wt.,  0.6  lbs.  $5.95  Order  No. 
155 


MULTI-BAND  ANTENNA 

pipole  Antenna  —  Model  DIV-SO 

$13.95 

For  10  thru  80  meters  —  choice  of  one  band 

A  dipole  antenna  for  the  individuals  who  prefer  the  "do-it-your- 
self" flexibility  of  custom-designing  an  antenna  for  your  specific 
needs.  (Work  the  freqxiencies  you  wish  in  the  10  through  80 
meters  bands). 

The  DlV-80  features:  Durable  Copperweld  wire  for  greater 
strength,  Mosley  Dipole  Connector  (DPC-1)  for  RG-S/U  or 
RG-58/U  coax  and  all  the  technical  information  you  will  need  to 
construct  your  custom-designed  antenna. 


z 


END  INSULATORS  for  Doublets  Model  EI 
Rugged    7-inch    end    insulators    are    molded    from   high    impact 
cycolac    that    is    heavily,  serrated    to    increase    leakage    path   to 
approximately  12  inches.  Available  in  pairs  only,  Shpg-  Wt.,  0.4 
lbs.  S3. 95  Order  No.  156 
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WIDE  BAWD  VERTICAL 

for  80-10  Meters 

Hy-Gain's18AVT/WB 

Take  the  wide  band,  omni -directional  performance 
of  Hy-Gain's  famous  14AVQ/WB,  add  80  meter 
capability  plus  extra-heavy  duty  construction -and 
you  have  the  unrivalled  new  1SAVT/WB.  In  other 
words,  you  have  quite  an  antenna. 

•  Automatic  switching,  five  band  capability  is  ac- 
complished through  the  use  of  three  beefed-up 
Hy-Q  traps  (featuring  large  diameter  coils  that 
develop  an  exceptionally  favorable  L/C  ratio). 

•  Top  loading  coil. 

•  Across-the-band  performance  with  just  one  fur- 
nished setting  for  each  band  (10  through  40). 

•  True  1/4  wave  resonance  on  ail  bands. 

•  SWR  of  2:1  or  less  at  band  edges. 

•  Radiation  pattern  has  an  outstandingly  low 
angle  whether  roof  top  or  ground  mounted. 


CONSTRUCTION  ...  of  extra-heavy 
duty  tapered  swaged  seamless  alumi- 
num tubing  with  full  circumference, 
corrosion  resistant  compression 
clamps  at  slotted  tubing  joints ...  is  so 
rugged  and  rigid  that,  although  the 
antenna  is  25'  in  height(  it  can  be 
mounted  without  guy  wires,  using  a 
12"  double  grip  mast  bracket,  with 
recessed  coax  connecter. 

Order  No.  386    Price:  $97.00 


The  Versatile  Model  18V  for  80  thru  10  Meters 

The  Model  18V  is  a  low-cost,  bifjhly  efficient  vcmcal  aflfc-nnu  thai  ei*n  be 
limed  lo  any  band  80  Ibru  10  meters,  by  a  simpid  fnijiirfmenS  of  the 
feed  point  on  the  makchtn;;  ba^f  mdueiur  F-tvj  wi(h  52  Ohm  coax,  this  IS- 
u.  radiator  is  amazin^y  efficient  Sw  f>X  .>r  liit^f  conlwt  Constructed  t>f 
heavy  ffaa^e  aluminum  tubing.  thtModel  Ty V  mn.y  be  installed  "n  u  short 
1%  inch  mas:  driven  infra  the  ground  il  i*t  alw  adaptable  Iv  roof  or  lower 
tyiouhtntg.  Highly  portable,  th«  MudH  1£V  Wn  be  quickly  knocked  down  to 
aft  ov^Mi]  !i-rt|-th  of  5  It  atid  t-»$>ly  jv-u  wambled  for  field  djys  acid  c:ir«p:nj; 
trips  Shpj;  Wi .  5  Ifas 
Order  No.  193   Price-  $33.rjn. 


ALL  NEW 
3-BAND, 
2  ELEMENT 
HY-QUAD 


■  M:ikL-v  irlJ  ai|i£.r  quads  isbraiefs1 

■  Complete  -  rustling  else  to  buy 

■  High  strata,  law  wind  load 
Tin:  Hj-Quad  from  Hy-Gaia  makes  all  other  quads  obwleld  Herts  why: 
First,  it's  [lie  only  quad  lhal  is  Complete.  Tfoe  3  nothhsg  tw*re  rashup  toe 

.SeiiiMirily.  if  ty  uniquely  designed  so  I  hat  ic  overcomes  all  of  ihe  previously 
undesirable  fe-aLiires  inherent  in  quad*. 

The  all  aluminum  srructurc-  siays  up!  The . single  feed  line  arid  diamond  dupe 
simpi'it'iE.i  r«*d  line  routing. 

Hy-Gain 's  all  new  Hy-Quad  will  outdo  all  other  quads  because  it's  engineered 
[y  du  jiiii  lhal.  The  Hy  Quad  Is  new,  i('s  superior.  it's  TOmpktc.  |i"fc  lln:  firs) 
mKtd.  tii  have-  cYiryibpng:  spreaders  ate  broken  up  at  strategic  cU'Ct'W  pwml* 
with  Cyeulai;  ir-vnUi'irs  I  in  band  2  i-k-muni  construct  3  On  wiin  miltrnJimlly 
resunaied  Seei.L-atS  With  na  interaction  /  Hy  Quad  require*  only  aa£  (oeAIlne 
tor  all  thee*  bands  (  individually  limed  gamma  matches,  on  each  band  with 
Hy-Gain  exclusive  vcticx  feed  /  tull  wave  element  loops  requite  no  tuning 
Stubs,  [raps,  loading  coil.?  or  baluns  /heavy  duly  mechanical  construe!  itin  of 
siicmg  fcvf&gefj  aiuTrmvuiTi  tubing  and  die  lotmed  spread er-to- boom  damps  / 

vstrj  llravy  duly  Liolvf^al  bnffWV-ltt-JWSI  clamp  thill  fllStTTld  mounts  on  i>ny 
W1KI    Hi"  M    2Vi"   Ll  diailielci   (  aluminum  SlnlTitlrd  win?.  YttS   c»n  ppen  and 

cln.iL-  the  bsnds  wilh  this  antenna.  You'll  experience  the  (htilt  uT  real  DX 
Order  No.  244  ?,\w_  S2 1  9.95 


SPECIFICATIONS 


ra'l  length  of  sareader 
TurmnS  radium      . 
Weight,   -  ... 

Boom  diameter 

n>  length 
Mast  diameter 
Wind  SJjMwal 
Surface  area  . , , 
Wind  load  at  100 


13-5" 

4^=lb5 


15A"tp2W 
}OOmpr. 


Forward  gam 
Input  impedance 
VSWR 


a.idb 
5^  ohms 
1.2-1  or 


beuetcrt  resonance  on  ail  band* 
...      Maximum 


■-,;■:!.,■    .    ,..,    :,    .-    ,     .- 


depending  upon 


tei      Polaruatio 


^5-35  db 

•lectf  ical  heiRhr 

Hnmnntai 


For  1 0, 1 5,  and  20  Meters 
New  Hy-Gain  Model  12  AVQ 


Completely  self-supporting,  the  Model  12AVQ  features  Hy-Q  traps. ..12"  double- 
grip  mast  bracket... taper  swaged  seamless  aluminum  construction  with  full  cir- 
cumference compression  clamps  at  tubing  joints,  [t  delivers  outstanding  low  angle 
radiation.  SWR  is  2:1  or  less  on  all  bands.  Overall  height  is  13 '6".  Shipping  weight 
7.2 lbs.  Price:  $47.00  Order  No.  384 


New,  improved  successor  to  the  world's  most  popular  vertical! 
Hy-Gain  Model  14  AVQ/WB  for  40-10  Meters. 

•  Wide  band  performance  with  one  setting  (optimum  settings  for  top  performance  furnished) 

•  New  Hy-Q  Traps  •  New  1 2"  Double-Grip  Mast  Bracket  •Taper  Swagged  Seamless 
Aluminum    Construction 

The  Model  14AVQ/WB,new  improved  successor  to  the  world  famous  Model  14 AVQ,  is  a  self-supporting, 
automatic  band  switching  vertical  that  delivers  omni-directional  performance  on  40  through  10  meters. 
Three  separate  Hy-Q  traps  featuring  large  diameter  coils  that  develop  an  exceptionally  favorable  L/C 
ratio  and  a  very  high  Q,  provide  peak  performance  hy  effectively  isolating  sections  of  the  antenna  so 
that  a  true  1/4  wave  resonance  exists  on  all  hands.  Outstandingly  low  angle  radiation  pattern  makes 
DX  and  other  long  haul  contacts  easy.  Superior  mechanical  features  include  solid  aluminum  housing 
for  traps  using  air  dielectric  capacitor... heavy  gauge  taper  swaged  seamless  aluminum  radiator... full 
circumference  compression  clamps  at  tubing  joints  that  are  resistant  to  corrosion  and  wear.,  and  a  12" 
double-grip  mast  bracket  that  insures  maximum  rigidity  whether  roof-top  or  ground  mounted.  The 
Model  14AVQ/WB  also  delivers  excellent  performance  on  BO  meters  using  Hy-Gain  Model  LC-80Q 
Loading  Coil.  Overall  height  is  18  feet.  Shipping  weight  9.2  lbs.  Unsurpassed  portability... outstand- 
ing for  permanent  installations.  Price:  $67.00  Order  No.  385 

TYPICAL  14AVQ/WB  VSWR  CURVES 


ROOF  MOUNTING  KIT-  Model  14RMQ  provides  rugged  support  foe  Model  14AVQ/WB. 
Order  No.  184.  Price:  $28.95 


> 
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Hy-Gain  REEL  TAPE  PORTABLE  DIPOLE 
for  10  thru  80  Meters  Model  18T0 

The  most  portable  high  performance  dipole  ever... 

The  Mode]  1STD  is  unquestionably  the  most  foolprnof  high  performance  portable 
doublet  antenna  system  ever  developed.  It  has  proven  invaluable  in  providing 
reliable  communications  in  vital  military  and  ccmmeTci  a  [-applications  through- 
out ihn  world-  Two  stainless  steel  tapes,  calibrated  in  meters,  extend  from  either 
side  of  the  main  housing  up  to  a  totaJ  distance  of  132  feet  for  3.5  rac  operation.  \ 

25  ft.  lengths  of  poly  pro  pyiene  rope  attached  to  each  tape  permits  installation 
to  poles,  trees,  buildings... whatever  is  available  for  lormin^  a  doublet,  antenna  system. 
Integrated  in  the  high  impact  housing  is  a  frequency  to  length  conversion  cha.rt 
calibrated  to  meter  measurements  on  the  tapes... makes  installation  foolproof.  Feeds  with 
52  ohm  coax.  Delivers  outstanding  performance  as  a  portable  or  permanent  installation. 
Measures  10x51/2x2  inches  retracted.     Wt..  4.1  lbs. 
Order  No.  22&  Poctn  $94.95 
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PRODUCTS   OF    SOUND   flGS£ARCH 


LEX,  Lightweight  Headphones 


COMMUNICATIONS,       INC. 


HFC-91 

UHra-tight  undercnm  Arxoushc  delay  ot 
1  in i  It? second  enhances  intelligibility  on 
CW  or  S5B  Low  impedance  0-20  ohms 
Snaped  response— 100  ■  3.000  Hz,   1  5 

Ounces 

Orefer  by  Catalog  No.  13135-013  $8.95 


HMC-2 

FeaTherweight— Uncferchm  rugged  alu- 
minum tone  arms  direct  signals  :nto  Ihe 
ear- great  fur  contests  l  2  ounces  100 
■  S.00O  Hz    Low  impedance   8-20  ohms 

Order  by  Catalog  No.  1(5133-002  S  13.S5 


HTC-2 

Lightest  Dual  driver  headset   Choice  of 
lhe"nros  who  must  wear  tnem  for  hours 
1  Bounces    100  -  3. W0  H;   Low  mipe cr- 
anes  3-30  ohms 
Order  by  Catalog  No.  3775-002  $  22.00 


PLUS 


PG-100  Headphone 

FuJl  cushion  comfori  — 

perforrnance  and  long  life 

make  tnese  dynamic 

phones   ideal  for    notice' 

or   extra     50-  12.000  Hz. 

Low  impedance.  6-  200 

ohms,  weight  1 2  ounces 

Order  by  Catalog 

No.  63510^)10 

S16.&5 
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Headphone  Jack  Box 

Ham  Ciubs.  fteJd  day.  contest 

.  k-%  operation.  No  more   jury 

■«'.  rigs   (or  multiple  head- 

Crtiones.  six  1/4"  phone  jacks 

with  individual  volume 

controls  4  fool  cord  with 

1/4"  phone  plug 

Order  by  Catalog  No.  62753'000 

516.25 


Tufts  Radio  Electronics  ' 
TC-23 


(6171  395-8280 


CALCULATORS 


Model  EL-8131 

8-Digit  Calculator  with  Memory, 
Square  Root  and  Percent 

■  5-key  direct  access  memory. 

■  Large,  bright  8-digit  display. 

■  Square  root  key. 

■  %-key. 

■  Clear  and  clear  entry  keys. 

■  Overflow  error  check  device. 

■  Power:  2  "AA"  batteries  incl. 

■  Rechargeable  Ni-Cad  batteries  and 
adapter/charger  optional 


$12 


95 
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Model  EL-500 

6  +  2  Digit  Scientific  Calculator 

■  Scientific  notation  up  to  ±  99 
dynamic  range. 

■  Direct  access  memory. 

■  Degree,  minutes,  seconds  to 
decimal  degree  conversion. 

■  Trigonometric,  inverse 
trigonometric  &  logarithmic  calc. 

■  Square  root,  root  and  pi  keys. 

■  Power:  2  penlight  batteries  incl. 

■  AC  adapter  optional. 

■  1%,"  *  3%2"  x  57,," 


$16 


95 
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Model  EL-5806 

Billfold  Type  Advanced  Scientific 
Calculator  only  7.6mm  Thin 

■  8-digit  mantissa/2-digit  scientific 
notation. 

■  Pre-programmed  for  24  functions. 

■  Statistical  calculations. 

■  Easy  to  read  Hi-Contrast  LCD. 

■  Indicators  lor  minus,  memory, 
battery  and  statistical  mode. 

■  Constant,  chain,  power,  scientific 
and  statistical  calculations. 

■  1 ,000  hours  on  2  watch  batteries. 
Soft  vinyl  carrying  case  included. 


19/,e"  X  2%"  x  4*%s 
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Model  EL-5001 

10  +  2  Digit  Sophisticated  Scientific 
Calculator  Featuring  Linear  Equa- 
tions, Complex  Number,  Integration, 
Quadratic  Equations,  Vector  and 
Statistical  Calculations 

■  More  than  25  basic  functions. 

■  Degree/Minute/Second  *=*" 
decimal  notation  degree. 

■  Polar  coordinates-«=*'rectangular 
coordinates. 

■  Degree  -  Radian  -  Gradian  mode. 

■  Power:  Ni-Cad  batteries  and  AC 
adapter/charger  included. 

■  6;'  x1"  xYh" 
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Model  EL-1058 

10-Digit  Desk  Top  2-Color  Printing 
Calculator  with  Convenient  Grand 
Total  Memory 

■  Total  memory  key. 

■  2-coior  printer  (red  &  black). 

■  Easy  to  operate  "Human 
Engineered''  keyboard  layout. 

■  Handy  non-add/sub-tatal  key. 

■  Add  mode,  decimal  (0,2,3)  and 
constant/floating  decimal  selector. 

■  Power:  120V. 


6"  x  9"  x  31/*' 


$74 


95 


Tufts  Radio  Electronics  ' 
TC-24 


(6171  395-8280 


When  i  began  to  think 
seriously  about  a 
charger  for  my  portable 
radio,  I  looked  through  all 
my  old  issues  of  73  Magazine. 
I  found  quite  a  few  articles 
on  this  subject,  but  none  of 
them  would  fill  the  bill  for 
the  kind  of  charger  that  I 
needed.  My  new  charger 
should  charge  at  the  proper 
rate  until  the  battery  is  full 
and  automatically  switch  to  a 
trickle. 

I  have  observed  two 
properties  of  nicads  whenever 
they  become  fully  charged. 
One  is  the  rise  in  temperature 
that  occurs  due  to  the  in- 
ability of  the  cell  to  make  a 
chemical  conversion,  which  is 
dissipated  as  heat.  The  other 
is  the  slight  rise  in  cell  voltage 
from  approximately  1.35  to 
above  1  .4  volts.  I  don't  know 
whether  this  rise  in  voltage  is 
due  to  the  increased  temper- 
ature or  is  a  physical  property 
of  a  "flooded"  cell  quite 
apart  from  the  temperature. 
A  scheme  of  placing  a 
thermistor  next  to  the  cells  to 
control  the  charge  was 
abandoned  in  favor  of  a 
means  of  sensing  the  voltage 
increase. 

The  general  circuit  is 
shown  in  Fig.  1.  The  filtered 
dc  is  current  limited  by  R1  to 
a.  value  one-tenth  of  the 
Ampere  hour  rating  of  the 
battery.  Zener  diode  D1  pro- 
vides a  voltage  offset  so  that 
all  the  voltage  variation  will 
appear  across  R2.  This  pot  is 
adjusted  so  that  the  SCR  will 
trigger  on  the  voltage  rise  that 
occurs  at  the  end  of  charge. 
Whenever  the  SCR  triggers, 
R3  and  R4  shunt  most  of  the 
current  away  from  the  bat- 
tery so  that  the  battery  is 
getting  only  a  trickle.  The 
LED  will  light,  showing  that 
the  end  of  charge  has  been 
reached. 

The  switch  S1  is  used  to 
take  the  SCR  out  of  con- 
duction and  start  the  charge 
cycle. 

Method 

As  there  are  many  com- 
binations of  transformer  volt- 
age and  number  of  nicad  cells 
possible,  i  am  going  to  leave 


E.  E.  Buffinglon  W4VGZ 
2736  Woodbury  Drive 
Burlington  NC  27215 


Charge! 

-  your  nicads 


the  calculation  up  to  you  and 
will  show  the  step-by-step 
design  procedure.  Only  seven 
steps  are  required  for  your 
own  situation: 

(1)  Specify  battery  — 

N  =  number  of  cells, 

A  =  Ampere-hour  rating; 

(2)  Specify  transformer  — 

E  =   rms  secondary  volt- 
age, 
V=1.414E-1.4; 

(3)  Calculate  capacitor  val- 
ue -  C  =  A/120  V 
(farads); 

(4)  Calculate  R1  - 

R1     =     [V    -    N(1.4)     - 
0.7]/(A/10); 

(5)  Calculate  offset  zener 
voltage  — 

D1  =  N(1.4)-2.7; 

(6)  Calculate  R3  - 

R3    =     [N(1.4)    -    0.7]/ 
[(A/10  -  A/100)   -  .01]; 

(7)  Calculate  R4 - 

R4=  [N(1 .4)  -  1.8]  100. 

Example 

Assume  you  have  a  battery 
of  ten  cells  rated  at  500  mAh 
and  a  transformer  rated  at  24 
volts  (a  common  voltage 
available  in  most  junk  boxes). 

(1)  N  =  10,  A=.5; 

(2)  E  =  24,  V  =  32.5; 

(3)  CI  =  .5/120(32.5)  =  128 
uF   (use  200  uF,  35  V); 

(4)  Rl  =  (32.5  -14-.7)/.05 
=  356  (use  360  Ohms); 

(5)  D1  =14-2.7  =  11.3  (use 
11  or  12  V  zener); 

(6)  R3  =  (14  -  .7)/(.05  -  .005 
-    .01)    =   380    {use   390 


Ohms); 
(7)    R4    =    (14    -   1.8)100    = 
1220    {use   1200  Ohms). 

Construction 

If  you  presently  have  a 
desk-top  charger  for  your 
portable,  you  can  modify  the 
existing  circuit.  If  you're  not 
that  lucky,  then  you  may  still 
get  a  professional-appearing 
unit  by  ordering  the  plastic 
parts  for  the  charger  from  the 
manufacturer.  I  have  built 
this  unit  for  both  a  GE-PE 
and  Motorola  HT-220.  Other 
portables  have  a  jack  for 
plugging  in  a  charger.  In  this 
case,  you  can  build  your 
charger  in  any  of  several 
"project  box"  enclosures' 
available  at  hobby  electronics 
stores. 

Testing 

Substitute  a  variable  re- 
sistor for  the  battery,  and, 
with  R2  turned  off  (wiper  at 
ground),  adjust  the  battery 
substitute  until  the  desired 
trip   point  voltage  is  reached 


(1.4N  volts).  Then  adjust  R2 
until  the  LED  lights  and  stop 
there.  Now  connect  your 
battery  and  push  the  switch; 
the  LED  should  go  out.  The 
battery  voltage  should  be 
between  \  .25  and  1 .35  volts 
per  ceil  during  charge  and  rise 
above  1.4  volts  per  cell  at  the 
end  of  charge. 

Parting  Shots 

You  should  rio-t-trust  this 
charger  if  ambient  temper- 
ature is  allowed  to  vary  from 
that  which  is  considered 
comfortable  by  most  people. 
Too  much  heat  or  too  much 
cold  could  alter  the  trip 
point.  You  may  want  to  in- 
strument this  charger  with  a 
milliammeter  and  measure 
the  various  currents  for  the 
first  few  charge  cycles,  just  to 
gain  assurance  that  it  is 
working  okay. 

I  think  I  have  told  you  all 
I  know  on  the  subject  (not 
much  really),  but,  if  you  have 
any  questions,  send  an  SASE 
and  I  will  reply.  ■ 
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Fig.     1.     Genera!    schematic    for    automatic-shutoff  battery 
charger.  For  component  values,  see  text 
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CALL  TOLL  FREE 


1-800-228-4097 


C58 


Communications  Center 

443  N  48th  Street 
Lincoln,  Nebraska  68504 
Sn  Nebraska  Calf  (402)466-8402 


1-800-634-6227 

Communications  Center 
West 

1 072  N.Rancho  Drive 

Las  Vegas,  Nevada  89 1 06 

In  Nevada  Call  (702)647-31  14 


C58 


Antenna 
Sale! 


18HT 


TH6-DXX 

TH3-MK3 

Hy-Quad 

TH3-Jr. 

18  HT 

14AVQ/WB 

18AVT/WB 

203 

205 

208 

214 


Classic  33 
Classic  36 
TA-33 
TA-36 
TA-33  Jr. 
TA-40KR 


AT8-34 

ARX-2 

A147-20T 

A144-10T 

A144-20T 


HY-GAIN 

Super  Thunderbird 

3ele.  10,  15,  20  Mtr.  beam 

2ele.  Quad  10,  15,  20  Mtr. 

3ele.  10,  15,  20  Mtr.  beam 

Hy-Tower  10-80  Mtr.  Vertical 

10-4Q  Mtr.  Trap  Vertical 

10-80  Mtr.  Trap  Vertical 

3ele.  2  Mtr.  beam 

5ele.  2  Mtr.  beam 

8ele.  2  Mtr.  beam 

14  ele.  2  Mtr.  beam 

MOSLEY 

3  ele.  10,  15,  20  Mtr.  beam 
6  ele.  10,  15,  20  Mtr.  beam 
3  ele.  10,  15,  20  Mtr.  beam 
6  ele.  10,  15,  20  Mtr.  beam 

3  ele.  10,  15,  20  Mtr.  beam 
40  Mtr.  add  on 

CUSHCRAFT 

4  ele.  10,  15,  20  Mtr.  beam 
2  Mtr,  Ringo  Ranger 

2  Mtr.  Twist 

10  ele.  Twist  2  Mtr. 

20  ele.  Twist  2  Mtr. 


HUSTLER 

4BTV  10-40  Mtr.  Trap  Vertical 

RM-75  75  Meter  Resonator 

RM-75s  75  Meter  Super  Resonator 

G6-144-A  6db.  2  Mtr.  Base  Colinear 

WILSON 

System  One   5eie.  10,  15,  20  Mtr.  beam 
System  Two  4  ele.  10,  15,  20  Mtr.  beam 

CDE  ROTORS 

Ham  111  $125.00 

T2X  Tail  Twister  $249.00 
CD-44  $105.00 


CUSHCRAFT 

ATB-34 

Regular  Special 

$249.95 
199.95 
219.95 
144.50 
279.95 

67.00 

97.00 

12.95 

16.95 

19.95 

26.95 


$209.95 
169.95 
189.95 
129.95 
239.9-5 
57.00 
84.95 


232.50 
310.65 
206.50 
335.25 
151.85 
92.25 


259.95 
36.95 
59.95 
39.95 
59.95 


99.95 
15.50 
30.00 
67.55 


274.95 
219.95' 


189.95 
249.95 
169.95 
279.95 
129.95 
74.95 


209.95 
32.95 
52.95 
32.95 
52.95 


82.95 
13.50 
26.50 
57.95 


239.95 
189,95 


J? 
MOSLEY  CL-36 


<*$ 


J 


RINGO 
RANGER 


4BTV 


We  carry  all  major  brands  of  ham  radios 
AT  DISCOUNT  PRICES 

Yaesu  —  Kenwood  —  Drake  —  ICOM —  Dentron  — 
Ten-Tec —  Swan  —  Tempo  —  Midland —  E.T.O.  —  Wilson 


master  charge 
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TJ^D  RANDOM  WIRE  ANTENNA  TUNER 


All  band  operation  ( 1  60- 1 0  meters)  with 
any  random  length  of  wire.  200  watt 
output  power  capability—  will  work  with 
virtually  any  transceiver.  Ideal  for  port- 
able or  home  operation.  Great  for  apart- 
ments and  hotel  rooms— simply  run  a 
wire  inside,  out  a  window,  or  anyplace 
available.  Efficient  toroid  inductor  for 
small  size ;  4- 1  /4"  x  2-3/8"  x  3",  and  negli- 
gible loss.  Built-in  neon  tune -up  indicator. 
SO- 239  connector.  Attractive  bronze 
finished  enclosure. 


only 


$29.95 


THE   ORIGINAL    Random    Wire    Antenna 
Tuner.  .  .  in  use  by  amateurs  for  6  years. 


SST  T-2  ULTRA  TUNER 

Times  out  SWR  on  any  coax  fed  antenna  as  well  as  random 
wires.  Works  great  on  all  bands  (80-10  meters)  with  any 
transceiver  running  up  to  200  watts  power  output 

Increases  usable  bandwidth  of  any  antenna.  Tunes  out  SWR  on 
mobile  whips  from  Inside  your  car. 

Uses  efficient  toroid  inductor  and  specially  made  capacitors 
for  small  size:  5-1/4"  x  2-1/4"  x  2-1/2".  Rugged,  yet  compact. 
Negligible  line  loss.  Attractive  bronze  finished  enclosure. 
SO-239  coax  connectors  are  used  for  transmitter  input  and 
coax  fed  antennas.  Convenient  binding  posts  are  provided  for 
random  wire  and  ground  connections. 


only 

$19.95 


SSTT-3 

Mobile  Impedance  Transformer 

Matches  52  ohm  coax  to  the  lower  impedance  of  a  mobile 
whip  or  verticaL  12-position  switch  with  taps  spread 
between  3  and  52  oluns.  Broadband  from  1-30  Mhz.  Will 
work  with  virtually  any  transceiver— 300  watt  output 
power  capability.  SO-239  connectors.  Toxoid  inductor  for 
small  size:  2-3/4"  x  2"  x  2-1/4".  Attractive  bronze  finish. 


GUARAJVTEE 

All  SST  products  are  guaranteed  for  1  year.  In  addition, 
they  may  be  returned  within  1 0  days  for  a  hill  refund  ( less 
sliipping)  if  you  are  not  satisfied  for  any  reason.  Please 
add  82  for  shipping  and  handling.  Calif,  residents,  please 
add  sales  tax.  COD  orders  OK  by  phone. 


only  Ip*3".y5 


SL.      '•  L   L,       k      i 

r    I  tl i  f  i 
only  $29.95 

849.95  wire  and  tested 


SST  A-l  YBF  Amplifier  Kit 

1  watt  input  gives  you  15  watts  output  across  the  entire 

2  meter  band  without  re-hming.  This  easy-to-build  kit 
(approx.  1/2  hr.  assembly)  includes  eveiything  you  need 
for  a  complete  amplifier.  All  top  quality  components. 
Compatible  with  all  1  -3  watt  2-meter  transceivers.  Short 
and  open  protected— not  damaged  by  high  SWR 

Kit  includes: 

•  Etched  and  drilled  G-l  0  epoxy  solder  plated  board. 

•  Heat  sink  and  mounting  hardware .  All  components — 
including  pre-wound  coils. 

•  Top  quality  TRW  RF  power  transistor. 

•  Complete  assembly  instruction  with  details  on  a 
carrier  operated  T/R  switch. 


ELECTRONICS 

P.O.BOX  1      LAWNDALE,  CALIF. 
9Q26Q-C213)    376-5887 
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Light  Right? 

—  do-it-yourself 
photo  exposure  meter 


Joy  L.  Mills,  Jr. 
5960  Dueber  Ext. 
East  Sparta  OH  44626 


Fig.  7.  Basic  circuit  for  measuring  resistance. 


Many  exposure  liming 
devices  have  long  been 
available  to  ihe  photographer. 
Once  this  factor  has  been 
selected,  wc  only  need  a 
dependable  method  of 
measuring  the  intensity  of 
light  striking  the  printing 
paper  emulsion.  My  project, 
which  1  shall  describe  in  this 
article,  deals  with  a  proven 
device  for  making  these  light 
intensity  measurements  with 
accuracy. 

For  many  years  I  used  the 
common  and  cheaper  device 


Fig.  2. 


consisting  of  a  117  volt  ac 
line  source,  a  neon  lamp,  a 
photo  dependent  resistor 
(LDR),  and  a  variable  resis- 
tant element  potentiometer 
with  linear-dial  scale. 

I  learned  to  live  with  this 
for  several  years,  and  even 
after  getting  into  color  print- 
ing, decided  that  I  was  using 
too  much  time  coordinating 
the  enlarging  lens  aperture 
with  the  rheostat  setting 
(which  required  two  hands). 
A  very  unreliable  potenti- 
ometer didn't  help  either.  I 
always  ended  up  in  the  ball 
park  with  this  method,  but 
not  always  exactly  where  I 
wanted  to  be.  With  many 
solid  state  devices  and  LDR 
cell  types  available,  I  em- 
barked upon  a  new  project, 
and  after  over  two  and  one 
half  years  of  actual  use  and 
testing,  I  can  now  present  the 
project  briefly.  It  can  be  built 
by  "anyone  with  radio  equip- 
ment construction  exper- 
ience. 

The  instrument,  a  device 
for  measuring  light  density, 
consists  of  three  basic  parts: 

1.  Light  sensitive  probe. 

2.  Dc    differential    amplifier. 

3.  Specially  calibrated  meter 
and  face  plate. 

Tfie  Light  Probe 

The  probe  shown  in  Fig.  3 
is  constructed  of  semi-hard 
wood,  such  as  poplar,  a 
Clairex  type  905HN  light 
dependent  resistance  element, 
a  5  ft.  cord  (Bel den  #8411), 
and      a     standard     Cannon 
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F/r/.  3.  £(7se/  probe. 


XLR-3-llc  cord  end-type 
connector.  Epoxy  cement 
and  filler  such  as  "Duro 
Epoxe  #200H"  manufactured 
by  Woodhill  Chemical  Sales 
Corporation,  Cleveland,  Ohio, 
is  used  for  filling  and  sealing 
the  unit.  I  chose  the  Ciairex 
905HN  light  cell  (after  I  had 
conducted  tests  on  many  of 
their  types)  because  of  its  low 
"residual"  characteristics, 
especially  at  the  extremely 
low  light  levels  used  on  most 
photographic  sensitive  papers. 
The  sensitivity  of  the  cell, 
along  with  its  small  ceil  aper- 
ture, makes  it  very  comple- 
mentary to  the  final  cali- 
brated probe.  In  constructing 
the  probe,  the  case  is  grooved 
out  through  the  center  of  the 
entire  length,  deep  and  wide 
enough  so  that  the  Bel  den 
type  8411  shielded  cable  will 
embed  clear  of  the  bottom 
probe  surface.  The  photocell 
is  mounted  by  insertion  from 
the  bottom  of  the  case 
through  a  5/16"  hoie  drilled 
to  within  1/8"  of  the  top  of 
probe  case  (where  the  hole 
continues  through  the  top  at 
3/16"  diameter).  After  the 
cell  has  been  positioned  and 
set,  the  two  leads  are  con- 
nected to  the  shielded  cable 
and  soldered  lightly  (one  cen- 
ter conductor,  the  other  the 
shield).  The  small  splices  are 
then  taped  with  plastic  tape. 
Press  the  splices  and  cable 
into  the  groove  channel,  and 
then  fill  the  entire  groove 
channel  with  the  epoxy 
cement.  After  over-filling  the 
groove  with  epoxy  cover,  case 
the  bottom  with  masking 
tape  to  prevent  epoxy  from 
seeping  out  (until  it  is  set,  in 
about  5  hours).  After  the 
epoxy  has  hardened,  the 
masking  tape  can  be  removed 
and  the  case  sanded  down  on 
the  bottom  to  a  finished  sur- 


face. The  top  of  the  probe 
can  now  be  painted  white  to 
within  %"  of  the  cell. 

The  Cannon  XL3-1lc  can 
now  be  attached  to  cable  end. 
Connect  the  shield  to  pins  1 
and  2,  and  the  center  conduc- 
tor to  pin  3.  Since  the  probe 
is  not  wired  permanently  to 
the  electronics  unit,  more 
than  one  probe  may  be  pre- 
pared for  use  with  the  instru- 
ment with  flexible  applica- 
tions. 

Calibrating  the  Light  Probe 

Since  the  photocells  vary 
considerably(even  within  the 
same  manufacturer's  type)  as 
to  the  effect  they  will  have  in 
this  particular  application,  it 
was  necessary  in  designing  my 
system  to  permit  or  require 
aperture  reduction  in  all  cases 
to  permit  proper  and  con- 
sistent calibration  of  the 
instrument. 

The  procedure  used  to 
calibrate  the  probe  requires 
the  following  equipment:  a 
controlled  Sight  source  (use 
your  enlarger),  an  accurate 
standard  exposure  meter,  and 
an  accurate  "ohmmeter" 
(range  to  over  1 00  megohms). 

To  begin,  arrange  the  top 
of  the  probe  at  the  exact  level 
along  with  the  exposure 
meter  facing  the  projected 
light  source.  The  exposure 
meter  should  be  in  the  "di- 
rect" or  "unshaded  mode"  if 
it  has  these  options.  Adjust 
the  ASA  setting  on  the  expo- 
sure meter  to  1  00.  Adjust  the 
projected  light  level  (at  least 
1.5  ft.  from  the  meter)  using 
the  enlarger  lens  aperture 
adjustment  until  the  "F  stop" 
indication  is  5  for  1  second 
exposure. 

With  the  "ohmmeter"  or 
resistance  measuring  device 
connected  to  the  end  of  the 
probe  cable  leads  (shield  and 


Fig.  4. 


conductor),  observe  the 
resistance  value.  Normally, 
with  the  cell  being  used  in 
this  probe,  the  reading  will 
fall  in  an  area  between  3.5 
and  5.5  megohms.  The  cell  is 
now  calibrated  by  cementing- 
a  disc  with  a  center  hole  or 
aperture  drilled  to  a  diameter 


large  enough  to  produce  a 
resistance  reading  of  6.4 
megohms.  The  ^.Jn  side  disc 
hole  surface  should  be  paint- 
ed with  flat  black  paint, 
especially  if  it  has  a  reflected 
.metal  surface.  The  disc 
cemenLed  to  the  top  surface 
of  the  probe  should  be  truly 


Resistance  at  P1, 

2  &   3  term. 

LOW   RANGE 

L 

near   sc 

78       megohms 

1 

(10%) 

62      megohms 

3 

(30%) 

55       megohms 

5 

(50%) 

50       megohms 

'      6 

(60%) 

42       megohms 

8 

(80%) 

35       megohms 

MEDIUM  RANGE 

10 

(100%) 

70      megohms 

1 

(10%) 

50      megohms 

3 

(30%) 

35       megohms 

5 

(50%) 

29.5  megohms 

6 

(60%) 

16.8  megohms 

8 

(80%) 

6.4  megohms 

HIGH    RANGE 

10 

(100%) 

31 .5  megohms 

1 

(10%) 

21       megohms 

3 

(30%) 

14.5  megohms 

5 

(50%) 

1 1 .3  megohms 

6 

(60%) 

5.3  megohms 

8 

(80%) 

0.5  megohms 

10  (100%) 

Table     1.     Linear    scale    meter    readings    for    corresponding 
resistance  values  placed  across  PI  terminals  2  and  3. 
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Fig.  5. 


SCALES    L.M,  *H-  LINEAR 
LIGHT  UNITS 


centered  over  the  photosensi- 
tive cell.  After  the  cement  is 
set,  the  calibration  should  be 
rechecked.  II"  the  resistance 
falls  short  of  6.4  megohms,  a 
slight  additional  amount  of 
shading  can  be  accomplished 
by  small  pen  and  black 
lacquer.  The  temperature  in 
the  room  area  while  calibrat- 


SCALES    L.M.   &H:   LINEAR 
LIGHT  UNITS 

ing  probe  should  be  approxi- 
mately 75  F.  If  lacquer  is 
used  for  final  shading,  the 
calibration  should  be  checked 
several  hours  later  for  pos- 
sible drift.  The  Ciairex  cell 
face  is  giass,  and  if  reasonable 
care  is  taken,  the  black  lac- 
quer may  be  scraped  off  with- 
out damaging  the  cell  face. 


The     Electronics     Amplifier 
System 

The  electronics  system 
consists  of  a  divider  card  and 
dc  amplifier.  The  divider  card 
is  very  critical,  but  circuit- 
wise  very  simple.  Working 
with  such  high  resistance 
values    presents    problems    if' 


Fig.  7. 


Fig.  6.  Divider  and  Ref.  card. 

care  is  not  taken  to  use  mate- 
rials that  will  prevent  leakage 
in  the  circuitry;  spray  the 
entire  card  and  resistor  parts 
with  clear  lacquer  under  low 
humidity  conditions  after 
construction  and  calibration. 
I  use  several  resistors  in  series 
to  acquire  most  of  the 
"total"  values  specified  in 
this  circuit,  usually  not  ex- 
ceeding 22  megohms  each  in 
value.  Also,  this  provides 
great  flexibility  in  arriving  at 
the  exact  total  value  in  each 
leg  of  the  circuit.  This  por- 
tion of  the  electronics  pro- 
vides us  with  the  very  broad 
ranges  and  the  unique  meter 
scale  shown.  The  divider  card 
provides  calibration  refer- 
ences for  the  three  ranges  of 
this  instrument.  By  designing 
the  instrument  so  that  the 
meter  physical  scale  (full 
scale)  is  approximately  one 
third  of  the  theoretical  full 
scale,  the  meter  movement  is 
the  greatest  for  the  smallest 
amount  of  input  change,  thus 
providing  an  instrument  with 
greater  accuracy  in  each  scale 
range. 

In  soldering  the  resistors 
on  the  divider  card,  cooling 
time  must  be  allowed  before 
the  total  resistance  value  can 
be  finally  accepted  for  each 
circuit  branch  leg.  A  Key- 
stone circuit  board  and  Key- 
stone 1 562-2  connecting 
terminals  are  used  in  the 
model  shown  here. 

The  Dc  Amplifier  Circuit 

As  with  most  transistors,  I 
find  that  great  variations  exist 
between  the  same  manufac- 
turer's types.  The  industrial 
grades  vary  more  so,  and  for 
convenience   and  economy    I 
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RTTY  Can  Be  Easy! 
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What  Owning  a  RTTY  Station  Would  be  Like? 
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ASK  THE  GUYS  AT  HAL! 


Our  sales  and  service  staff  will  be  happjji  to  assist  you 
in  your  choice  of  RTTY  equipment,  answerquestions 
about  RTTY,  and  provide  assistance  if  problems  do 
arise.  In  addition,  all  HAL  amateur  RTTY  equipment 
manuals  can  be  purchased  for  $10.00  each  for  an 
advance  look  (applicable  to  future  purchase  of  that 
unit). 


Answers  to  common  RTTY  questions  are  featured 
in  the  center-fold  of  our  new  amateur  radio  catalog. 
Such  questions  as  "What  do  1  need?",  "How  do  1  hook 
it  up?",  and  "What  frequencies  do  I  use?"  are  dis- 
cussed. Technical  points  concerning  RTTY  pulses, 
FSK  and  AFSK,  and  high-tones  vs  low-tones  are 
covered. 
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specify  "experimental"  line 
transistors,  GE  FET  N-chan- 
nel,  and  GE  21  type  in  the 
final  differential  dc  amplifier 
output  stage.  If  the  two  tran- 
sistors in  the  output-differen- 
tial circuit  are  sealed  closely 
in  a  common  epoxy  case, 
better  calibration  and  less 
drift  can  be  had.  Using  low 
leakage,  wafer-type  switches 
is  a  must  in  this  device.  The 
switching  circuit  provided 
here  allows  a  constant  check 
on  the  22.5  volt  battery 
supply.  When  the  4.5  volt 
battery  falls  below  opera- 
tional limits,  full  scale  adjust- 
ment cannot  be  attained. 
Included  in  the  switching 
system,  I  provided  a  quick 
"full  scale"  and  "zero"  ad- 
justment test  position.  After 
running  many  tests  under 
varying  temperature  condi- 
tions, a  slight  recalibration 
check  was  sometimes  neces- 
sary; however,  due  to  the 
"balance"  leg  arrangement  in 


il   is 


m 


Fig.  8.  Electronics  card. 


the  divider  card,  the  system  is 
quite  self-compensating. 

The  model  which  I  show 
here  includes  Waldom 
"molex"  connectors.  This 
does  permit  removing  the 
divider  card  from  circuit  for 
testing  purposes  or  replacing 
with  spare.  Another  reason 
for  using  the  connectors  was 
for  changing  to  divider  cards 
for  use  with  other  light  probe 
devices. 


Final     Calibration 
Instrument 


of     the 


By  using  the  "actual" 
meter  scale  illustrated  here 
with  the  Simpson  Model  #29 
4"  meter,  the  meter  circuit  is 
properly  functional  when  the 
following  test  procedure  is 
applied: 

With  the  light  probe  dis- 
connected from  PI  (front 
panel),  connect  a  resistance 
of  exactly  35  megohms  to 
pins  2  and  3  of  the  front 
panel  connector.  Next 
"ZERO"  adjust  the  meter 
scale  with  function  switch  in 
the    "ZERO   ADJ"   position. 


FREAD1   \0  ?S; 


Fig.  9.  Circuit  schematic. 


Now  set  the  function  switch 
to  the  "MEASURE"  position, 
and  the  "RANGE"  switch  to 
the  "LOW"  range  position. 
The  meter  should  read 
full  scale  on  "LOW"  range. 
Now,  set  the  "RANGE" 
switch  to  "MEDIUM."  The 
meter  should  read  half  scale 
exactly.  Note  that  there  is  a 
true  linear  scale  on  the  meter 
face.  On  this  scale,  mid-scale 
would  be  "5." 

If  the  foregoing  procedure 
indicates  meter  caiibration 
does  not  meet  the  specifica- 
tions, the  problem  can  be  in 
two  different  areas.  If  the  low 
range  scale  does  not  meet 
requirements,  the  problem 
lies  in  the  dc  amplifier  gain 
and  R11  may  be  adjusted 
either  way  to  bring  the 
"LOW"  scale  in.  Once  the 
"LOW"  scale  meets  require- 
ments, the  "MEDIUM"  scale 
is  adjusted  in  the  meter  series 
and  shunt  resistance  circuit 
for  the  "MED"  range  switch 
position.  The  divider  card  cir- 
cuit remains  the  same  for  the 
"LOW"  and  "MEDIUM" 
ranges.  The  divider  card  cir- 
cuit s  w  i  tches  when  the 
"RANGE"  switch  is  set  in  the 
"HIGH"  range  position. 

Since  precise  calibration 
procedures  can  become  rather 
lengthy  in  discussion,  it  is 
assumed  thatany.one  building 
this  device  is  already  suffi- 
ciently advanced  in  meters 
and  dc  amplifiers  to  proceed 
with  the  basic  circuit  sche- 
matic I  provide  here  and 
understand  the  accompanying 
table. 

The  exact  meter  scale 
readings  versus  input  terminal 
resistance  values  will  provide 
you  with  the  necessary  infor- 
mation to  attain  the  end 
result  in  final  and  correct 
calibration.  A  40  micro- 
ampere movement  (Simpson 
shown  here)  allows  for  more 
latitude  in  final  calibration, 
but  more  damping  is  had  by 
using  the  more  sensitive 
movement.  I  have  run  tests 
using  a  meter  movement  with 
a  full  scale  deflection  sensi- 
.tivity  of  5,000  Ohms  per  volt. 
Lower  sensitivity  meters 
don't  have  the  extreme  damp- 
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ing  and  don't  require  "tap- 
ping" the  meter  housing  to 
establish  the  correct  meter 
reading. 

Going  over  the  calibration 
procedure  briefly,  we  have 
three  separate  sectional  con- 
siderations in  this  device:  (1) 
the  meter  divider  card,  which 
provides  the  inherent  scale 
characteristics;  (2)  the  dc 
amplifier,  which  provides  the 
overall  gain  to  drive  the  meter 
movement;  and  (3)  the  meter 
"dropping"  and  calibration 
circuit,  which  also  is  included 
in  switching  between  the 
"LOW"  and  "MEDIUM" 
ranges. 

An  actual  "cutout"  meter 
scale  which  I  provide  in  this 
article  may  be  used  by  cut- 
ting it  out  and  cementing  it 
to  the  meter  face  of  the 
Simpson  modei  29  meter.  A 
larger  illustration  is  shown,  if 
a  different  basic  meter  move- 
ment is  to  be  selected.  1 
direct  your  attention  to  the  4 
different  scales  on  the  meter. 
The  three  scales,  "LOW," 
"MEDIUM,"  and  "HIGH," 
are  actual  linear  light  level 
units,  where  the  true  meter 
linear  scale  is  divided  into  10 
parts.  This  is  universal  and 
can  be  applied  with  accuracy 
in  the  original  meter  circuit 
calibration.  It  can  be  used 
alone  if  desired,  so  long  as  we 
have  a  reference  point  in  our 
actual  photographic  printing. 
The  light  linear  scale,  how- 
ever, is  much  more  useful 
when,  for  instance,  we  wish 
to  double  or  divide  our  expo- 
sure time  by  half,  etc.  Here, 
there  is  no  guessing. 

Using  the  Instrument 

The  instrument  may  be 
used   in    black   and  white  or 


color  photo  printing  work. 
The  important  feature  on  my 
instrument  is  the  small  aper- 
ture in  the  meter  probe  and 
the  large  meter  movement  for 
a  small  change  in  enlarger 
projected  light  intensity.  In 
any  case,  a  "test  print"  must 
be  run  off  to  establish  a 
reference  point  in  making 
subsequent  prints.  The  refer- 
ence point,  of  course,  applies 
to  one  specific  paper  type 
and  emulsion  group,  in  the 
paper  alone  we  have  at  least 
three  variables  to  consider: 
paper  emulsion  sensitivity 
guide  number,  contrast  curve, 
and  emulsion  age. 

In  using  the  printing 
meter,  set  the  probe  under  a 
good  reference  spot  right  on 


Fig.  11.  Top  view  of  chassis. 


the  easel.  Where  people  are 
included  in  the  picture,  the 
best  spot  to  make  ail  expo- 
sure measurements  is  on  the 
open  skin  area  such  as  the 
face.  The  arms  or  hands  make 
an  excellent  place  to  take  all 
readings.  When  making  very 
small  enlargements,  it  is  very 
important  here  that  the  aper- 
ture or  opening  on  the  light 
probe  only  include  the  skin 
or  flesh  area.  If  other  picture 
parts  are  included,  the  read- 
ings will  cause  great  exposure 
error.  I  designed  this  instru- 
ment to  solve  this  one  com- 
mon problem.  I  noted  more 
errors     on     smaller     enlarge- 


ments than  larger  ones  with 
several  "beginners"  who  have 
used  my  instrument.  If  we 
had  a  constant  "grey"  refer- 
ence area  included  on  ail 
negatives,  it  would  be  a  per- 
fect situation;  however,  many 
pictures  don't  even  include  a 
person  for  reference.  In  this 
case  we  may  choose  to  use  a 
sky  area  as  a  steady  reference 
point,  or  a  backdrop.  In  color 
photography  the  exposure  is 
much  more  critical  than  black 
and  white  work.  It  was  in 
doing  color  that. J  ran  into 
problems  with  other  light 
measuring  instruments  and 
finally  became  involved  in  the 


Fig.  12. 
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Resistors 

&  Potentiometers 

R1 

6800 

Ohms 

%  w 

R2 

47  k 

Ohms 

K  W 

R3 

6800 

Ohms 

54  W 

R4 

47k 

Ohms 

%  W 

R5 

4700 

Ohms 

%  W 

R6 

270  k 

Ohms 

54  W 

R7 

100k 

Ohms 

%  W 

R8 

100k 

Ohms 

J4  W 

R9 

68k 

Ohms 

tt  w 

R10 

100k 

Ohms 

Linear  taper  potentiometer  (zero  adjust) 

R11 

390k 

Ohms 

54  VV  (strapped  parallel   with  approx.  470k  on  final 

calibration! 

R12 

8200 

Ohms 

54  W 

R13 

5600 

Ohms 

54  W 

R14 

47  k 

Ohms 

54  W 

R15 

5600 

Ohms 

54  W 

R16 

12k 

Ohms 

54  W 

R17 

56k 

Ohms 

/=  w 

R18 

22k 

Ohms 

54  W 

R19 

10  meg 

Ohms 

54  W 

R20 

1      meg 

Ohms 

58  W 

R21 

100k 

Ohms 

Linear  taper  potentiometer  (full   scale  adjust) 

R22 

180k 

Ohms 

%  W 

R23a 

95  meg 

Ohms 

54  W  (combination  of  up  to  6  resistors  each  not  to 
22  megohms) 

exceed 

R23b 

95  meg 

Ohms 

54  W  (same  as  above  note) 

R24a 

50  meg 

Ohms 

54  W  (see  3bove  note) 

R24b 

50  meg 

Ohms 

%  W  (see  above  note  for  R23a) 

R25 

(no) 

R26 

100k 

Ohms 

S  W 

R27 

2200 

Ohms 

7a  W 

R28 

100k 

Ohms 

%  w 

R29 

(no) 

R30 

910 

Ohms 

54  W 

R31 

1200 

Ohms 

%  W 

R32 

(no) 

R33 

(no) 

R34 

4700 

Ohms 

54  W 

R35 

3900 

Ohms 

K  w 

R36 

4700 

Ohms 

54    W 

R37 

I  no) 

R38 

35  meg 

Ohms 

%  W  (use  up  to  6  resistors,  each  not  to  exceed  22 

meg.) 

R39 

7.5  meg 

Ohms 

54  W  (use  up  to  3  resistors) 

R40 

500k 

Ohms 

54  W   (use  up  to  3  resistors) 

Note:  The  divider 

card  includes  R23a,  R23b,  R24a,  R24b,  R38,  R39, 

and  R40 

(Multiple  resistance 

unit  positions  are  provided  as  required  to 

arrive  at  the  precise  value  for  each  "R".) 

Transisto 

rs 

-    - 

Q1 

G.E.  type 

FET  1 

Q2 

G.E.  type 

GE  21    (Sylvania  type  ECG  129) 

Q3 

G.E.  type 

GE  21    (Sylvania  type  ECG   129) 

Q4 

G.E.  type 

GE  21    (Sylvania  type  ECG  129) 

Switches 

SW1 

DPDT  toggle  switch 

SW2 

5  pole   (5 

position)  wafer,  use  Centralab  PA  2028  or  equiv. 

SW3 

5  pole   (3 

position)  wafer,  use  Centralab  PA  2028  or  equiv. 

Other  Items  &   Hardware 

Zl 

Zener  diode,  20  volts 

M1 

Meter,  Simpson   Model   29,  50  microamp,  454  inch  face  . 

P1 

Cannon  XL-3  M  chassis  mount  connector 

P2 

Cannon   XL-3   F  Cord  end  type  connector   (probe  cable) 

LDR1 

Probe  element,  Clairex  type  905  HN 

B1 

Battery,   Eveready  type  763,  22.5  vaits 

B2 

Battery,   E 

veready  type  781,     4.5  volts 

Card 

Main  electronics  board.  Keystone,  cut  to  4  3/8"  by  6  3/4" 

Card 

Divider  card,   Keystone,  cut  to  4  3/4"   by  3  3/8" 

Z2 

Zener  diode,  18  volts  1   W 

Connectors  (Optional) 

Connector  A 

Waldom  (Molex)   package  #  1625  -  12  PRT 

Connector  B 

Waldom  (Moiex)   package  #  1625  -  12  PRT 

Connector  C 

Waldom   (Molex)   package  #  1625  -     4  PRT 

Connector  D 

Waldom   (Molex)  package  #  1649  -     8  PRT 

Connector  E 

Waldom  (Molexl   package  #  1649  -     8  PRT 

design  of  my  printing  meter. 

1  won't  attempt  to  go  into 
detail  on  printing  color,  but 
here,  as  in  black  and  white, 
reference  points  such  as  flesh 
tones  of  persons  are  best.  In 
color,  I  have  found  that  a 
solid  black  area  in  the  picture 
is  a  very  good  reference  point 
once  it  has  been  established. 
Neutral  or  grey  areas  are  very 
good.  In  addition  to  exposure 
and  time,  we  have  another 
problem  in  printing  color 
from  complementary  color 
system  negatives.  Choice  of 
proper  light  filtration  is  a 
very  critical  operation  in 
color  printing.  Once  we  have 
established  proper  filter  color 
balance,  the  last  step  is  to 
arrive  at  the  exact  exposure 
for  a  selected  exposure  time. 

Eastman  Kodak  Ektaprint 
3  resin-coated  back  paper 
includes  on  each  package  the 
emulsion  number,  the  refer- 
ence color  filtration  compen- 
sation in  yellow  and  magenta, 
and  the  emulsion  sensitivity 
(speed)  guide  number.  As  an 
example:  Choose  10  seconds 
as  the  exposure  time  on  your 
timer.  Now,~'-keep  it  there. 
Select  a  picture  color  negative 
with  a  facial  area  in  it.  Turn 
the  printing  meter  on  and, 
having  calibrated  it  for 
"ZERO"  and  "FULL 
SCALE,"  set  the  instrument 
to  the  "MEASURE"  position. 
Place  the  probe  cell  aperture 
on  the  easel  to  include  only 
the  facial  area.  Adjust  the 
enlarger  lens  aperture  so  that 
the  reading  on  the  printing 
meter  "MEDIUM"  scale  is 
approximately  .17  to  .20 
printing  units.  It  will  be 
found  that  this  will  be  a  good 
starting  or  reference  point.  It 
isn't  my  intention  to  go  into 
color  printing  methods  here, 
but  with  experience  my 
instrument  wiit  save  you  time 
and  money.  The  development 
of  this  printing  meter  is  the 
result  of  long-time  experience 
in  the  color  field  rather  than 
just  the  need  of  a  beginner.  It 
is  for  this  reason  that  I  can 
say  that  it  will  serve  you  very 
well,  whether  you  are  a  begin- 
ner or  a  professional. 

1  have  been  asked  the 
question,    "Why    batteries?" 
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Well,  here  too  from  experi- 
ence, the  type  of  floor,  hu- 
midity, and  power  distribu- 
tion system  in  your  area  will 
cause  great  variations  in 
external  effects  upon  the 
instrument  if  it  were  common 
with  a  commercial  power  ac 
supply  line.  Longitudinal 
balance  variations  are  avoided 
by  the  use  of  self-contained 
batteries.  My  system  operates 
at  extremely  high  input  resis- 
tance values  and,  while  it  is 
advantageous  instrumentwise, 
it    is    vulnerable   to   external 


electrical  influences.  Again, 
the  probe  and  the  main 
instrument  in  one  case  are 
separate  units.  Thus  the  in- 
strument has  many  applica- 
tions because  it  is  flexible.  Ail 
the  parts  shown  in  this  proj- 
ect are  simple,  and  familiar  to 
all  radio  men.  My  last  figures 
on  the  cost  of  the  entire  unit 
using  the  best  meter  move- 
ment and  the  connectors  with 
all  the  trimmings  came  to 
approximately  $150.00.  This 
included  the  case  and  solid 
steel  panel  ready  to  go.  ■ 


Fig.  13.  Light  level  vs.  linear  meter  scale. 


CIRCUIT  BOARDS 

•  REPEATER  CONTROL 

•  COMPUTER  PROJECTS 

•  SENSITIZED  BLANKS 

•  NEGATIVES/POSITIVES 

•  PROTOTYPE  BOARDS 

•  PARTS  KIT 

•  CUSTOM  ETCH/DRILL 
We  can  supply   many  of  the 
items  you  need  to  make  a  p-c 
board.  Send  SASE  +  25  cents 
for  catalog. 


O.G     Stafford  S50 

Electronic  Service  and  Development 

427  S.  Benbow  Rd. 

Greensboro,  NC  27401 

919-274-9917  DAY/NITE 


ELAWARE 

AMATEUR  SUPPLY 

D31 

Serving  amateurs  in 

Southern  New  Jersey, 

Delaware,  and  Maryland 

WITH 

the  largest  stock  of 

amateur  equipment  and 

accessories  in  Delaware 


Paul  WA3QPX 
Rob  WA3QLS 

71  MEADOW  ROAD 

NEW  CASTLE,  DELAWARE  19720 

(302)  328-7728 


PARTS  BONANZA 

BC-191  /BC-375  TRANSMITTER 
TUNING  UNITS 

We  have  these  Plug- In 
tuners  available  once 
again  —  as  an  exceilenr 
sojrce  of  hard-lo-find 
radio  pans!  Each  in- 
cludes a  2VV  Vernier 
Dial;  a  right  angle  Drive:  inree  100  Wair  Variable 
Capacitors  (except  TU-26):  Mica  Capacitors;  Coils, 
ceramic  Band  Switches:  and  more.  All  2re  unjsed. 
Listing  of  parts  for  eacn  available  with  SASL. 
9x  17x7:/r;  Sh.  Wl.:  18  lbs. 
TU-5B,  1500  3000  Kh;:S1295  *  TU-6B,  3000-4500:  $12" 
TU-7B,  4500-6200:  S9«  •  TU-10B,  10000  12500:  $9'= 
TU-26B,  200-500:  S89S  .  ALL  Prices  F.O.B.,  Lima,  Oh. 

VOLTMETER  -VLF  RECEIVER 

ME-71C/FCC  AUDIO  LEVEL  METER  -^useable  as  a 
VLF  Receiver  covering  20  Khz  to  500  Khz  wSth  your 
tuned  preaTio.  Input  sensitivity  —70  to  +42  DBM 
indicated  on  Vh"  rd.  meter;  100  Khz  Calibrator  17  x 
9  x  14".  Sh.  Wt  40  lbs.  Used,  reparable:  S5fl«»  — 
Cheesed;. S79s»  ■  Paniat  reproduction  of  Manual:  S7M. 

Use  your  VISA,  BAC  or  Mastet  Charge  card! 

Send  lor  our  FREE  Surplus  Electronics  Catalog  WS-78 

Address    Dept.    73    •    Phone:    419/227-6573 


FAIR    RADIO    SALES     F1 

1016  E.  EUREKA  •  Box  1105  ■  LIMA.  OHIO  •  45602 


TU-lTOtH..  .$14996 
wved...£219.95 


Stste  of  tne  an  design  features  man  ir*  "IJ-170  ide^l  for  Hr 
ana  VHF  autostart  operatfen  at  an  U  I     I'^nosd  price. 

•  SIZE:  7% "W*3y."Hx7K"D 

•  Proved  170Hz  shift  3  stage  BCliw  filler  demodulator 

•  Liflhl&d  turnrlQ  meter  for  easy  tuning 

■  Current  regulated  loop  keyer  and  power  supply 

•  Autostart  with  thisshold  control  and  solid  state,  relay 

•  Stable    audio    frequency    shid    oscillator_  produces    phase 
coherent  sine  wave  tones 

■  TTL  compatible  inputs  and  cuuxits  for  auxillfe'v  njuipnie-iT 

■  Hign  tei/ei  output  for  scs^  tuning 


FLISBIK  CORP. 

P.O.  Box   976 
Topeko,  Kansas  66601    j^^fe.,^ 

(913)   234-0198        F5  "o 


Sere-  IZo&e  &  Spencer 

££eetwmc&  539 

1465  WELLS  STATION  ROAD 

MEMPHIS,  TENN.  38108- 
PH  (901)  683-9125—685-8461 

Authorized  Dealer 

DRAKE— IC0M— KEN  WOO  D 
REGENCY— TEMPO— DENTR0N 

CALL  OR  WRITE 
FOR  BEST  DEAL 


1315  BLUFF  CITY  HWY.,  BRISTOL.  TN.  37620 

r£u&k  €tecttoHic6  9mc. 

Quality  Becl/orils  Department  Store    R  21 


FT-101E 

YAESU  HF  SSB  FT-101E 

160  thru  10MS799.00  Retail 

COMPLETE  LINES 
TEMPO 

KDK 

HYGAIN 

DENTRON 

CUSHCRAFT 

LARSEN 


WHITE  FOP 
SPEC  IA'_  PRICES 


CALL  BOB  BROWN  WA4HAA 

FOR  SPECIAL  QUOTE 

6 15-764-0831  or  968-5343 
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SOME  _ 
DRY  INFORMATION 


ALL 


ABplTOll 
WEATHER  ANTE 


ENNAS 


jhergEass  prolixin 
radiating  dtmriib 
frcrni  rain  unit  ice. 
Therefore  no 


Finerjda.w  shitiu 
ro(«ts«lcc!ricnJ 
:imnc>nenl\  t'mm 

i "oirttfioit  caused  \n 


Sooner  or  later  almost  all 
ordinary  ham  antennas  are 
going  to  become  victims  of 
bad  weather. 

But  Shakespeare's 
brand  new  line  of  two 
meter  and  HF  antennas  is 
anything  but  ordinary. 

We're  new  to  the  ham 
market,  but  we've  been 
making  marine  and  mili- 
tary antennas  for  26  years. 

And  those  26  years  have 
taught  us  how  to  make  a 
ham  antenna  that'll  take 
just  about  anything  Mother 
Nature  can  dish  out. 

Look  at  our  5705  om- 
nidirectional VHF  base 
antenna,  for  example. 

Its  radiating  elements 
are  non-ferrous  brass  and 
copper,  the  finest  practical 
material  available  for  con- 
ductivity and  corrosion 
resistance.  Surrounding  the 
radiating  elements  and  electrical  components  is  a 
tough,  flexible  fiberglass  shield.  A  shield  that  gives 
the  antenna  the  strength  to  withstand  winds  in 
excess  of  120  miles-per-hour. 

The  fiberglass  keeps  out  rain,  sleet  and  snow 
too.  So  the  antenna's  radiation  pattern  won't 
change,  no  matter  how  bad  the  weather. 


::i 


Fibtfrtdavi  ldYes 
added  slrenglh  to 
the  antenna.  Pn> 
■venls  breakage  in 
wid  ai>(i  sleci. 


FiuerjdSHi  pn-vents 
radiation  partem? 
fruiii  okingjiis;  in 
wet  wcatiiw:. 


r 
The  Modrf  -SJfe 

C 

1 

11 

'  VHFBanjAnkD 

And  you  don't  have 
to  worry  about  radials 
breaking  off,  because  the 
5705  doesn't  have  any. 

But  it  does  have  seven 
vertically  polarized  and 
phased  1/2  wave  elements, 
stacked  in  colinear  array 
and  providing  an  impres- 
sive 10  dB  gain. 

And  you  can  get  op- 
tional style  5709  reflector 
that  blocks  out  unwanted 
coverage  and  gives  you  an 
additional  2  dB  gain  in  the 
opposite  direction. 

And  here's  another  im- 
portant piece  of  informa- 
tion: the  5705  is  pre-tuned 
at  our  factory  to  operate 
in  all  environments.  So  it'll 
never  have  to  be  re-tuned. 
Our  full  ham  antenna 
line  is  featured  in  our  new 
catalog:  The  Complete 
Works  of  Shakespeare.  And 
the  catalog  is  yours.  For  free. 

For  additional  information  just  write  Shake- 
speare, Electronics  and  Fiberglass  Division,  Etepart- 
ment  C,  Post  Office  Box  246,  Columbia.  South 
Carolina  29202. 

Or  call  National  Sales  Manager  John  Hughes, 
(803)  779-5800      WA4EAU. 


We  Guarantee... 

she  won't  answer  your  phone  call  {as  nice  as  that  might 
be!)  But  we  do  guarantee  every  phone  call  and  letter 
will  be  handled  by  an  active,  Licensed  Ham  with  years  of 
experience. 


Ray   WB4DXH         Pudge  W4LTX         Jim  WA4CDX         Bill   WD4LGF 

Together  we  have  more  than  50  years  experience  in  Ham  Radio. 

Call  us  and  see  why  if  you're  not  buying  from  us. 
We're  Losin'  and  You're  Losin  . 

1.  Credit  cards  Welcome  (except  "cash  deals") 

2.  Trades  invited. 

3.  Fast  —  to  your  door  —  delivery  via  UPS. 

4.  Large  inventory  of  major  lines  —  most  items  are  in  stock  NOW! 

5.  Send  for  our  free  catalog. 

6.  Cost  of  telephone  calls  will  be  deducted  from  your  order. 

7.  We're  "burning"  to  make  Hot  Deals  at  A.R.S.O.N.,  Inc. 


Yes!!    Now  we  are  authorized  dealers  for 


KENWOOD 

We  also  carry: 

Yaesu  •  Drake  •  ICOM  •  Dentron  •  HyGain  •  Wilson  •  Ten-Tec 

Tempo  •  Swan  •  Standard  •  KLM  •  Larsen  •  Cushcraft 

Newtronics  (Hustler)  •  B  &  W  •  CDE  •  Shure  •  NYE 

Pipo  •  Beldon  and  others. 

miteur  Radio  Supply  of  Nashville,  Inc. 


Ami 
ta»M    mrnrnm    •••    ___    _«     Qams1Jn5pm 

615  South  Gallatin  Road,  Madison,  Tennessee  37115  Phone  (615)  868-4956        l  p.m.  -  6  p. 

NOW!     The  same  policies  and  products  in  Atlanta  .... 
Cal    K4JSR  Lee    WA4HUG         Jerry    WB4VPJ 


JL^k  mateur  Radi 


mateur  Radio  Supply  of  North  Atlanta,  Inc. 


Pinetree  Plazo  Shopping  Center    •    5269-6  Buford  Highway,  Doroville,  GA  30340    •    (405)  455-1771 


A40 


NASHVILLE  615-868-4956 


ATLANTA  404-455-1771 
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I   added  past 


-CONTROL     CIRCUIT 


NEW      TritJEE     LJG 


Ffe  7. 


Fig.  2. 


John  C.  Bull  K4BJF 
1383  S.W.  5th  St. 
Boca  Raton  FL  33432 


Micoder™  Magic 

-  improve  it  with  easy  mods 


I  have  made  three  changes 
on  my  Heathkit™ 
HW-2036  transceiver  and  the 
Micoder™  HD-1982  I  use 
with  it.  The  first  two  changes 
go  together.  They  were  in- 
stigated by  my  dislike  of  the 
nine-volt  transistor  battery. 
The  third  change  is  strictly  an 
enhancement  for  ease  of 
operation  and  to  keep  back- 
ground noise  from  interfering 
with  the  tone  while  using  the 
Micoder. 

Following  are  the  steps  to 
use  for  the  change  that  must 
be  made  to  the  Micoder  to 
eliminate    the   9-volt   battery 


fo 


and  obtain  the  9-volt  supply 
from  the  HW-2036. 

1.  Remove  the  9  V  bat- 
tery wire  from  switch  ter- 
minal SW101-6. 

2.  Remove  the  negative  9 
V  battery  wire  from  the  two- 
lug  ground  terminal. 

3.  Remove  the  black  cable 
wire  from  the  two-lug  ground 
terminal.  This  wire  will  be 
used  to  carry  the  9  V  from 
the  HW-2036  to  the  Micoder. 

4.  Remove  the  orange 
wire  from  switch  terminal 
SW101-4  and  reconnect  it  to 
switch  terminal  SW101-5. 

TH*£^      LJG     TERMINAL 


O  ©  © 


Ol^F     CAO . - 


-56    CHM.  I  *   RES:S70R 


5.  Connect  a  0.1  uF  disk 
capacitor  from  switch  ter- 
minal SW101-5  to  the  two-lug 
ground  switch. 

6.  Connect  the  blacky 
cable  wire  to  switch  terminal" 
SW101-5. 

7.  To  improve  oscillator 
stability,  add  two  0.01  uF 
capacitors.  One  should  go 
from  IC1 02,  terminal  5,  to 
ground;  the  other  from 
I  CI  01,  terminal  5,  to  ground. 

Fig.  1  shows  the  details. 
This  completes  the  Micoder 
change.  A  companion  change 
must  also  be  made  in  the 
HW-2036,  as  follows: 

1 .  Use  a  three-lug  terminal 
with  a  center  terminal  ground 
support.      Straighten     the 


ground  mounting  strap  and 
secure  it  to  the  longer  side  of 
the  vco  assembly  so  that  the 
terminal  lug  is  under  the  vco 
box.  Use  solder  (see  page  108 
of  the  HW-2036  assembly 
instructions).  The  terminal 
should  be  mounted  between 
the  EB  and  EA  solder  lugs 
(see  Fig.  2). 

2.-  Assemble  the  capacitor, 
resistor,  and  zener  diode  to 
the  three-lug  terminal.  Make 
sure  the  zener  diode  polarity 
is  correct. 

3.  Remove  the  Micoder 
black  cable  wire  from  lug  AT, 
terminal  2,  and  connect  it  to 
the  new  three-lug  terminal  1. 

4.  Run  a  wire  from  the 
vco   B  terminal   (11.1    V  dc) 


MICOOER    SLACK 
CABLE     WIRE 
S.[    VDC 


Fig.  3. 


Fig.  4. 
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and  connect  it  to  the  new 
three-lug  terminal  3. 

That  completes  the  elimin- 
ation of  the  9-volt  battery. 

The  third  modification  I 
made  activates  the  push-to- 
talk  when  the  encoder  key- 
board buttons  are  pushed  (see 
Fig.  5).  The  R-C  delay  will 
keep  the  transmitter  on  while 
stepping  from  keyboard 
button  to  button.  The  PTT 
switch  activator  will  not  have 
to  be  squeezed.  This  will  keep 
the  microphone  inactive  so 
that  background  noise  will 
not  interfere  with  the  tones. 
This  modification  can  be 
accomplished  only  if  the 
9-volt  battery  has  been  re- 
moved. The  circuit  board  will 
occupy  its  space.  The  new 
board  fits  between  the  micro- 
phone and  the  circuit  board 
support  posts.  Secure  the  new 
board  to  the  battery  cushions 
on  the  lower  case. 

Diode  D1  allows  the  100 
uF  capacitor  to  charge  when 
Q101  is  active  and  blocks  the 
100  uF  capacitor  when  it 
isn't    active.     When     Q1     is 


active,  it  turns  on  the  Q1 
transistor,  activating  the  con- 
trol circuit  That  turns  on  the 
transmitter.  Capacitor  CI  will 
discharge  via  R1,  a  Ik  Ohm 
resistor,  and  through  the 
base-to-emitter  path  of  Q1 
when  Q1  is  turned  off.  This 
will  keep  Q1  on  for  a  second 
or  so.  Diode  D2  will  protect 
the  Q1  transistor  if  the 
control  circuit  goes  directly 
to  a  relay  coil.  " 


Parts  List 

2  0.1-uFdisk 

2  0.01-uF  disk 

1  56-Ohm,  1-Watt  resistor 

1  9.1-volt,  1-Watt  zener 

1  3-terminal  connector 

1  6-inch  hookup  wire,  insulated 

1  circuit  board,  approximately  29  x  45  mm 

1  Q1  transistor  NPN  2N2369 

2  D1,  D2  diode  1  N002 

1  R1  1000-Ohm,  14-Watt  resistor 

1  100-uF  25- V  dc  capacitor 


CONTROL    CIRCUIT 


Fig.  5. 
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We  have  a  portable  direction  finder  that  REALLY  works— on 
AM,  FM,  pulsed  signals  and  random  noise!  Unique  left-right 
DF  allows  you  to  take  accurate  bearings  even  on  short  bursts, 
with  no  180  ambiguity.  Its  3  dB  antenna  gain  and  .06  uV 
typical  DF  sensitivity  allow  this  crystal-controlled  unit  to  hear 
and  positively  track  a  weak  signal  at  very  long  ranges— while 
built-in  RF  gain  control  with  120  dB  range  permits  DF  to 
within  a  few  feet  of  the  transmitter. 

The  DF  is  battery-powered,  can  be  used  with  accessory 
antennas,  and  is  12/24V  for  use  in  vehicles  or  aircraft.  This  is  a 
factory-built,  guaranteed  unit— not  a  kit.  It  has  been  successful 
in  locating  malicious  interference,  as  well  as  hidden  trans- 
mitters in  "T-hunts,"  ELTs,  and  noise  sources  in  RFI 
situations. 

Prices  start  at  under  S175.  Write  or  call  for  information  on  our 
complete   line   of  portable,   airborne,  vehicle,   and   fixed   DF 


systems. 

5546  Cathedral  Oaks   Rd., 

Amateur  Dept, 

Sania  Barbara,  CA  S31 1 1 


L-TRONICS 


W6GUX 


WD6ESW 
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You  can't  go  wrong 
with  a  Mobile  2. 

With  5/8  wave  ready,  all  we  left  out 
was  a  high  price. 

Now  available  in  both  5/8  and  1/4 
wavelengths^  the  Mobile  2  antennas  are 
great  for  2  meters,  220  MHz  or  440  MHz 
bands. 

The  original  Mobile  2  mounts  to  your 
trunk  lid.  The  Mobile  2  magnetic  grabs 
on  almost  anywhere,  and  stays  put.  Even 
when  passing  big  trucks. 

Both  antennas  come  with  all  cable, 
connectors  and  hardware  in  one  package. 

Either  way,  you  can't  go  wrong  with  a 
Kantronics  Mobile  2. 


i 


I 


magnetic 
$19.95 


trunk 

$11.95 


KANTRONICS 

The  Lightweight  Champs. 

1202  East  Z3irJ  Street 

Lawrence,  Kansas  66044  Phone;  913&J2-7745 

We  accept  Visa,  Master  Charge,  che*:k  and  money  orders. 


K13 
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CUSTOM  TRANSFORMERS 


L 


j;    HEAVY  DUTY  REPLACEMENT  TRANSFORMERS  * 

1 1       Collins  30S-1  Plate  Transformer $1 65.00 

1 1       Collins  516F-2  PoytBt  Transformer 95.00 

!i       Hunter  2000B  PJale  Transformer 125.00 

F.TO  A-77D  Plate  Transformer 1 2S.00 

HBnrY2KPIatcTnnsfarmer    140jOO 

Henry  2K-2  Plaie  Transformer 165.00 

Henry  2K-2A  Plate  Transformer .  .  . 135,00 

Henry  2K^  Plate  Transformer 1GS  00 

Henry  3K-A  Plate  Transformer .  .  .  . J65  00 

Heath  Marauder  HX-T0  Transformer , 95.00 

Gonset  GSB.-10Q  Transformer    S5.Q0 

National  MCL-3OO0  Power  Transformer 1 25.00 

Gonwt  GSB-201  Powci  Transformer 1  35.00 

SPECIALS 

Plate  XFMR.  4600  VAC  @1.5A  ICAS  230  VAC  60  Hi  primary.  Wt.  GO  LB S195.00 

Piatt  XFMR.  3500  VAC  @  1.0A  ICAS  230  VAC  60  Hz  primary.  Wt.  41  LS 125.00 

Plate  XFMR.  3000  VAC  @  0.7A  ICAS  115/230  VAC  60  Hi  pri,  Wt.  27  LB    95.00 

Plate  XFMR.  6000  VCT  @  O.BA  CCS  115/230  VAC  60  Hi  pti.  Wt.  11  LB     135.00 

FIL  XFMR.  7.5  VCT  @  21A  CCS  117  VAC  60  H*  primary  Wt.  8  LE    29,95 

FIL  Choke  bifilar  wound  30  AMP  RF  Filament  Choke  on  1/2x7  rod    ■  ■  .8-95 

DC  Filter  ChDke  8.0  Hy  @  1  -5  ADC 1  SO. 00 

DC  Swinging  Choke:  30  Hy  @  0.15A  to  5.0  My  @  1.0ADC    10D.0Q 

DC  Fflter  Capacitors  100  MFD  @flOOD  VDC £75.00 

*AU  heavy  ditty  replacement  transformers  are  electrically  super- 
ior to  original  equipmer.t(s).  All  transformers  are  manufactured 
to  rigid  commercial  quality  specifications  and  each  carries  a  24 
month  guarantee! 

Write  today  for  a  free  quotation  on  any  transformer,  Choke,  or 
saturable  reactor, 

Peter  W.  Dahl  Co. 

4007  Fort  Blvd.  ■  El  Paso,  Texas  79930         D6 

Telephone  (915)  566-5365  or  (915)  751.4856 


WANT  TO  TRADE  -  UP- 
GRADE? Call  us  -  for  best 
quote.  Large  assortment  of 
clean  used  equipment  on  hand. 

50th  Year  Serving  Amateurs 

W4WL  A&'i  "H™  W4VOV 


38-40  Biltmore  Ave.  F3 

Asheville,N  C  28801 

PHONE:  (704)  252-8000 


dio  a 

supply 


v:   i 


Choosy 
™SfcMidariir 


C-6500 


Solid  State,  Synthesized  Receiver 

Covers  Broadcast  Band  From  0.5  to  30  mHz 

The  C-6500  is  capable  of  receiving  AM,  CW,  USB  and 
LSB.  Synthesizer  design  affords  unusual  stability  and 
digital  dial  accuracy.  Drift-cancelling  1st  mixer  injection 
system  provides  30  tunable  ranges,  covering  the  entire 
broadcast  band  starting  at  500  kilohertz  through  30 
megahertz,  from  a  single  10  mHz  crystal  oscillator.  This 
ensures  the  frequency  stability  necessary  for  excellent  SSB 
reception.  Operates  from  internal  batteries  or  AC  mains. 


S18 


i"^-!  C 


Standard  Communications  Corp. 


Standard 

Communications 

P.O.  Box  92151,  Los  Angeles,  CA  90009 


"LliMJ 


North  Georgia's 


2508  North  Atlanta  Road 
.Belmont  Hills  Center 
Smyrna, 
Georgia  30080 

Phone  (404)  432-8006 


only 

Authorized 
Yaesu  Dealer 


Yaesu 

Kenwood 

Mosley  Antenna 

Vibropiex  keys 

Cush-Craft 

B  &W 

Rohn-Tower 

Swan  meters 

C.D.E.  Rotors 

Hustler 

Shure 

Saxton 

Wilson 

ARRL  Books 

M  F  J 

Call  Books 

TPL2  Meter  Amplifiers 

Complete  service  facilities 

Call  toll  free  1-800-241-9961 
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Ham  Help 


I  need  a  dial  for  a  National 
model  HR07R  receiver,  and 
would  also  appreciate  any  in- 
formation at  all  on  HRO 
receivers. 

Paul  A.  Yurko  WD9HXM 

230  West  45th  Avenue 

Gary  IN  46408 

I  am  looking  for  a  meter  for  a 
Utica  650  six  meter  transceiver. 
1  will  pay  for  shipping. 

Don  W.  Sartin  WB3JYJ 

10  Oak  St. 

Inkerman  PA  18640 


l  am  in  need  of  diagrams  and 
conversion  help  for  a  Gonset 
G-151  FM  Communicator.  I 
want  to  try  to  put  it  on  2  meters, 
if  possible,  and  with  2  chan- 
nels. I  would  appreciate  any 
help. 

Henry  A.  Simacek  KCWJK 

1600  Marion  Rd.  SE 

Rochester  MN  55901 


I  own  a  Heathkit  HW-104  and 
would  like  to  add  RIT.  Can 
someone  who  has  added  this 
modification  send  me  informa- 
tion or  make  reference  to  an  ar- 
ticle already  published? 

Dan  Atchison  N3ND 

112  Scotland  Dr. 

Newark  DE  19702 

I  recently  purchased  a  W9TO 
vacuum  tube  keyer  at  a 
hamfest.  The  problem  is  that 
the  dots  and  dashes  are  the 
same  length.  I  would  greatly  ap- 
preciate a  schematic  diagram 
or  any  information  on  this 
keyer.  I  am  13  years  old  and  this 
is  my  first  keyer. 

Dave  Preschel  WB1FKO 

20  Courttand  Dr. 

Sheiton  CT  06484 

I  need  schematic  diaoams 
for  a  Morrow  5BR-1  moh;ie  con- 
verter, a  Gonset  mo^el  £1002 
shortwave  converter,  ;  1  a 
Gonset  model  #3037  2  r  .V.er 
tuner.  Any  help  would  bee  ".al- 
ly appreciated. 

Joe  Turkei  K8EKG 

1234  Coi,  or-i  NW 

Massillon  Oi '    4616 


I  need  the  manual  or  copy  of 
same  for  the  Gonset  Com- 
municator 111  6m  with  vfo.  I  Iso 
would  like  to  know  how  to  fjut 
the  Gonset  on  FM.  If  anyone 
has  what  I  need,  I  will  gladly 
pay  for  it. 

Jack  Norris  KL7IPM 
PO  Box  321 

Talkeetna  AK  99676 


I,    along    with    some   other 


Greek  hams,  am  interested  in 
getting  started  on  RTTY.  We  on- 
ly know  the  basics,  and  the 
Greek  market  doesn't  offer 
much  from  which  to  choose, 
but  we  want  to  give  it  a  try.  We 
want  to  hear  from  those  who 
would  be  interested  in  getting 
us  started  and  offering  us  some 


guidance.    Thank    you    very 
much. 

Manos  Datkadakis  SV1KB 

PO  Box  3751 

Athens,  Greece 

I  would  like  to  borrow  (for 
copy  and  return)  a  program- 
ming manual  for  a  Tenneiec 
Memory  Scan  programmable 
scanner.  Or,  if  someone  would 
send  me  the  first  ten,  or  so,  fre- 
quencies and  access  codes 
from  each  band,  I  could  work  up 


a  program  from  there.  I  would 
also  like  to  borrow  the  service 
manual  so  I  can  retune  the 
scanner  for  two  meters.  I  would 
aiso  like  a  copy  of  the 
schematic  for  a  mobile  power 
supply,  but  the  programming 
instructions  are  most  impor- 
tanl  as  the  radio  is  useless 
without  them. 

Richard  McSwaln  WH2AAA 

601  E.  Sunset  Blvd. 

NAS  Guam 

FPO  San  Francisco  96637 


TROUBLE  FREE  TOUCH  -  TONE  ENCODER 


pp-i 


POSITIVE  TOUCH  (KEYS  DEPRESS)  •  MOBILE  •  HANDHELD 
POSITIVE  MOUNT  •  NO  POTTED  FARTS  (SERVICEABLE) 
MIL.  SPEC.  COMPONENTS  •  NO  RFI  •  SELF  CONTAINED 
XTAL  CONTROLLED  •  LEVEL  ADJUSTMENT  FROM  FRONT 
Supplied  with:  nslructions.  schematic,  template,  ham 
ware.  Operating  Voltage:  4. 5  -60V.  PP-1  A.  designed  for 
Standard  Communications  Handbelds. 

ICaMornia  residents  add  &%  sales  tax  } 

PP-1=S55.00.         PP-2=S5S  00.         PP-1A=S58O0 

PP-1M=S55.0O,   PP-2M=S58.00.   M  series-Mobila 

PP-1K=S66.O0.  PP-2K=S69.00. 

K  series  =  Sail  Contained  Delsy  Relay 

LETTERING  OF  UNITS  OPTIONAL 

l£OOi  325  3636 
.303'  893  Si?5 
l«l  :\  395-8280 
|213|  2  72  0861 
.SOOi  635-9187 


2.5 


n    B    D I  ■ 

■  ■  n  a 
Bono 


Available  at    H^rr  Radio  C?i 
Denver  Colo..  CW  El*<ttOfl  e 
\4edford.  MA.  T.jfcs 
uqs  Angeies.  Henr\  Radio 
Me^  Ypj-k  CnT.   HjTftsjn 


T 

in 

1 


P29 


PP  2 


Mail 
Order  To 


<pipo  Communications 


P.O.  Box  3435  Dept  C 
Hollywood,  California  90026 
213/852-1515 


HIGH  PERFORMANCE  UHF  CONVERTER 

for  OSCAR 

Model  C-432A  [408] 

•  Converts  432  or  435  MHz  to  29  MHz.  (Be  sure  to  specify  the  input  Frequency  you 
want) 

•  2  tuned  RF  stages  using  low  noise  J-FETS  eliminates  the  need  for  a  separate  UHF 
pre-amp 

•  Special  RCA  dual-gate  MOSFET  mixer  gives  good  conversion  gain  and  minimum 
cross  modulation 

•  High  frequency  quartz  crystal  oscillator  and  multipler  stages  use  1 .2  GHz  transistors 
for  maximum  efficiency  .    .. . 

•  Conversion  gain  is  more  than  20  dB  (typically  25  dB)  therefore  assuring  you  .! 
microvolt  sensitivity  when  used  with  an  average  communications  receiver 

•  Just  connect  a  simple  turnstile  antenna  (see  Nov.' 77  of  73  Magazine)  and  a  1  2  volts 
DC  power  source  (only  30  mA  required)  and  you're  ready  to  receive. 

See  our  other  products  In  the  full  page  ad  of  the  Jan.  "78  Issue  or  write  for  catalog  sheet.  For  Im- 
mediate shipment  call  (212)  468-2720  or  mall  your  order  with  payment  plus  $1.00  for  air  mall  to: 


VANGUARD  LADS  •    196-23  Jamaica  Ave.  •   Hollls  NY  I  1423 


VI 


plus  $1.50  s/h 
nJY  res.  add  tax 


Features:  CMOS  Eli-ilmim    Ki-y  ■• 

■  State-of  (he-art  CMOS  circuitry 
'  Self  cot: i  eti-:g  dots  dnd  dashes 
»  Dot  arid  dasr,  memory 

>  Iambic  key<r,g  with  any  squeeze  paddle 

>  5  50  WPM 

■  Speed,  volume,  lone  controls,  side  tony  and  speaks 

>  Low  current  drain  CMOS-battery  operation 

»  Deluxe  quarter  inch  jacks  for  keying  and  output 
»  Handsome  eggshell  while  base  -  woodgrain  top 
»  Compact  and  portable  —  1-7/8  x  4-t/4  x  6- 1  /'1 

*  Grid  block  keying 

*  Wired  and  tested  —  fully  guaranteed  —  less  battery 


*25 


J^J.93  NY  :e:   arjrj  Tji* 


Features: 

•  Twin  padd.e  squeeze  key 

•  Extra  heavy  base— non  skid  feet 

•  Adjustable  contact  spacing 

•  Touch  tension  -comfoTt  keying 

»  Smooth  friction  free  paddle  movement 

•  Handsome  crinkle  finish  base  and  rich  red  paddles 

•  Five  way  binding  posts 

■  Use  withTna?  CMOS  kftyer  or  any  keyer 

Electronics,  Inc. 
■"""■  1106  Rand  Bldg. 

IRHL  Buffalo   NY   14203  '  lo 
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Social  Events 


MORGANTOWN  WV 
SEP  3 

The  Monongalia  Wireless 
Association  will  hold  its  sec- 
ond annual  Mon  Ham  Gala  on 
Sunday,  Sepember  3,  1978,  at 
Westover  Park,  300  yards  off 
I-79,  near  Morgantown,  West 
Virginia.  The  activities  begin  at 
10:00  am  and  end  at  5:00  pm. 
Talk-in  on  16/76.  For  complete 
information,  contact  John  Cur- 
tis WB8AHH,  817  Willowdale 
Road,  Morgantown  WV  26505. 

PENSACOLA  FL 
SEP  3 

The  Five  Flags  Amateur 
Radio  Association  will  hold  its 
annual  Ham-A-Rama  on  Sep- 
tember 3,  1978,  at  the  Univer- 
sity of  West  Florida  field  house 
in  Pensacola  FL.  For  additional 
information,  write  to  the 
FFARA,  PO  Box  17343,  Pen- 
sacola FL  32522. 

SIERRA  VISTA  AZ 
SEP  9 

The  Cochise  Amateur  Radio 
Association  will  hold  its  fourth 
annual  Cochise  Amateur  Radio 
Round-Up   on  September  9, 


1978,  at  the  Sierra  Vista  Com- 
munity Center,  Sierra  Vista, 
Arizona,  starting  at  9:00  am. 
Talk-in  on  .16/.76  and  .52Z.52. 
First  prize  is  an  Atlas  210X,  and 
there  will  be  many  other  prizes. 
Tickets  are  $3.00.  For  tickets 
and  more  info,  write  CARA,  PO 
Box  1855,  Sierra  Vista  AZ 
85635. 

UNIONTOWN  PA 
SEP  9 

The  Uniontown  Amateur 
Radio  Club  will  hold  its  annual 
Gabfest  on  Saturday,  Septem- 
ber 9, 1978,  at  the  Ciub  Grounds 
on  the  Old  Pittsburgh  Road, 
Uniontown,  Pennsylvania. 

MELBOURNE  FL 
SEP  9-10 

The  thirteenth  annual 
Melbourne,  Florida,  Hamfest, 
sponsored  by  the  Platinum 
Coast  Amateur  Radio  Society, 
will  be  held  Saturday  and  Sun- 
day, September  9  and  10, 1978, 
from  9:00  am  to  5:00  pm  each 
day,  in  the  air-conditioned 
Melbourne  Civic  Auditorium 
located  on  Hibiscus  Boulevard. 
Donation  is  $3.50  per  family. 


hi  electronics,  inc. 

We  Sell  &  Service 

These  Lines 

Call  Now  For  HAM  Prices 


Z1 


ICOM 

KLM 

Dentron 

SWAN 

KDK201SR 

Tentec 

Wilson 

Telex 

Hustler 

Mosley 

Cushcraft 


Ameco 

SAY  Power  Supplies 

B&W  Switches 

Shure 

Integrated  Electronics 

LARSEN 

ADI  Auto  Dialers 

Fana  Vise 

Amphenol 

Aluma  Towers 

And  Many  More 


Special  Prices  On  These  Items  Now 


TCOM  211 

KDK  2015R 

Ten  Tec  570 

Ten  Tec  574 

Dentrol  All  Band  Doublett 

SWAN  TB4HA 

SWAN  TB3HA 
\\  Dentron  MT2000A 
|,  Dentron  MT3OO0A 


frMi 


ICOM  1C215 

KLM  144-148-16 

KLM  144-148-14 

KLM  144-148-50 

RC8X  COAX 

Dentron  Big  Dummy 

Dentron  Jr.  Monitor 

YAESU  7T101EE 

ICOM  24S5SB 

SAY  Elect.  Power  Supplies 

KLM  2-25B 

10'  &  15'  Roof  Top  Tripods 

We  accept 

MC  &  Visa  &  In  terbank  Cards 

—will  ship  UPS  C.O.D. 

422  ARMOUR  CIRCLE    N  E 

ATLANTA  GA   30324 

|404|  876-0631 

Come  by  or  call      Wrlltam'WA4SVY 


The  program  includes  forums, 
meetings,  swap  tables,  com- 
mercial exhibits,  awards,  and 
prizes.  Talk-in  on  .25/.85  and 
.52.  For  more  info,  write  PO  Box 
1004,  Melbourne  FL  32901. 

SOUTH  DARTMOUTH  MA 
SEP  10 

The  Southeastern  Massa- 
chusetts Radio  Association 
will  hold  its  annual  Flea  Market 
Festival  on  Sunday,  September 
10,  1973,  from  9:00  am  to  5:00 
pm  at  the  Stackhouse  Street 
Fairgrounds,  South  Dartmouth, 
Massachusetts.  Rain  date  is 
September  17,  1978,  There  will 
be  prizes,  games,  displays, 
refreshments,  and  many  other 
activities.  Admission  is  free. 
Space  is  $5.00  in  advance; 
$8.00  at  gate.  Tables  are  $3.00 
in  advance;  $5.00  at  gate.  Talk- 
in  on  147.60/147.00  and  146.52. 
For  complete  information,  con- 
tact Bob  WA1ZXG  or  Rocky 
K1VJZ,  S.E.M.A.R.A.,  PO  Box 
105,  South  Dartmouth  MA 
02748.  For  reservations:  Atten- 
tion, Armand  WB1BUG. 

MONTGOMERY  AL 
SEP  10 

The  Central  Alabama 
Hamfest  will  be  held  Sunday, 
September  10, 1978,  in  the  new 
Civic  Center,  Montgomery  AL. 
There  will  be  food  s'ervice, 
prizes,  air-conditioned  exhibit 
areas,  an  indoor  and  outdoor 
flea  market,  and  plenty  of  free 
parking.  Admission  and  regis- 
tration are  free.  For  further  in- 
formation, contact  Al  Erdman 
W4CNQ,  3025  Pelzer  Ave., 
Montgomery  AL  36109,. 
(205)-272-9130,  or  any  amateur 
in  the  Montgomery  area. 

BUTLER  PA 

SEP10  ■-   -- 

The  Butler  County  Hamfest, 
sponsored  by  the  ButlerCounty 
ARA,  will  be  held  on  Sunday, 
September  10,  from  11  am  to  4 
pm  at  the  Butler  County  Farm 
Show  Grounds,  adjacent  to 
Butler  Roe  Airport  (with  a  paved 
runway  for  fly-ins).  Check-ins 
on  147.90/.30  and  .52  simplex. 
Contact  John  K3HJH  or  Cliff 
WB3CDA  for  more  details. 


FINDLAY  OH 
SEPT  10 

The  second  largest  hamfest 
in  Ohio,  the  36th  annual  Findlay 
hamfest,  will  be  held  on 
September  10,  1978,  rain  or 
shine,  at  Riverside  Park  from  5 
am  to  5  pm.  Watch  for  direc- 
tional signs.  There  will  be  free 
parking,  free  reserved  indoor 
space  (bring  your  own  tables),  a 
massive  swap  and  shop,  and 
lots  of  prizes.  A  2  meter  hunt 
will  be  held  at  1  pm  and  the 
main  prize  drawing  at  3  pm. 
Tickets  are  $1 .50  in  advance,  $2 
at  the  door.  Talk-in  and  prize 


check-in  on  146.52.  For  tickets, 
space  reservation,  and  further 
information,  send  an  SASE  to 
Clark  Foltz  W8UN,  122  West 
Hobart  Ave.,  Findlay,  Ohio 
45840. 

WILKES-BARRE  PA 
SEP  10 

The  Broadcasters  Amateur 
Radio  Club  will  hold  its  first  an- 
nual hamfest  at  the  Boston 
Store  parkade,  30  South  Frank- 
lin St.,  Wilkes-Barre  PA  on  Sun- 
day, September  10, 1978.  in  ad- 
dition to  ham  exhibits,  there 
also  will  be  computer  exhibits. 
Interested  dealers  and  in- 
dividuals should  contact 
Charles  Baltimore,  62  South 
Franklin  St.,  Wilkes-Barre  PA 
18703,  (717)-823-3101. 

PECATONICA  IL 

SEP  10 

The  Rockford  Hamfest  78 
and  Illinois  State  ARRL  Con- 
vention will  be  held  on  Sunday, 
September  10,  indoors  at  the 
Winnebago  County  Fair- 
grounds, Pecatonica  IL.  Prizes 
include  a  Tempo  VHF  One 
transceiver,  a  Tempo  FMH  two- 
meter  HT,  and  a  DenTron  Jr. 
Monitor™  Antenna  Tuner.  Flea 
market  tables  are  available. 
Lots  of  parking  and  campsites. 
There  will  be  speakers,  forums, 
displays,  and  ladies'  programs. 
Tickets  are  $1.50  in  advance 
and  $2.00  at  the  gate.  Talk-in  on 
01/61  or  52.  Focfletails,  contact 
R.A.R.A.,  PO  Box  1744, 
Rockford  IL  61110.  Please  in- 
clude a  business-size  SASE. 

ELLETTSVILLE  IN 
SEP  10 

The  first  annual  Hoosier 
Backyard  Hamfest,- sponsored 
by  the  WR9AFY  repeater  and 
Community  Broadcasting  Cor- 
poration, will  be  held  on  Sun- 
day, September  10, 1978,  at  the 
Phoenix  Farm,  State  Highway 
46  at  the  western  city  limits  of 
Ellettsvitle,  Indiana,  approx- 
imately nine  miles  west  of 
Bloomington,  Indiana.  There 
will  be  limited  indoor  space  for 
noncommercial  demonstra- 
tions, and  a  home  brew  con- 
test, There  will  be  acres  of  park- 
ing space  for  trunk  sales,  with 
limited  overnight  parking.  Ac- 
tivities begin  at  8:00  am  and 
end  ai  4:00  pm.  Admission  is 
$1.0  per  person.  Children 
ui.dar  12  are  free.  Tal.k-in  on 
'I47.78/.18  (touchtoneTM  7)  and 
146.04/.64.  For  further  info  or 
advance  sales  (SASE  required), 
contact  CBC,  7391  W.  Hwy  46, 
Ellettsville  IN  47429. 

CHERRY  HILL  NJ 

SEP  10 

The  South  Jersey  Radio 
Association  hamfest  will  be 
held  on  Sunday,  September  10, 
1978,  rain  or  shine,  at  the 
Ell isburg    Shopping    Center, 
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Cherry  Hill,  New  Jersey,  at  the 
intersection  of  routes  41  and 
70.  There  will  be  a  fiea  market, 
an  auction,  activities,  and 
many  prizes.  Family  registra- 
tion is  $2.00;  tailgating  is  $3.00. 
Talk-in  on  .52.  For  further  infor- 
mation, contact  K2KA,  Box 
2736,  Cherry  Hill  NJ  08002,  or 
phone  (609)-429-6032. 

CONCORD  NH 
SEP  15-16 

Evans  Radio,  Inc.,  Electrical 
Supply  Company  of  Concord, 
New  Hampshire,  celebrates  its 
45th  anniversary  with  an  open 
house  and  trade  show.  The 
open  house  will  take  place  on 
Saturday  and  Sunday,  Septem- 
ber 15  and  16,  1978,  9:00  am  to 
4:30  pm,  at  the  firm's  head- 
quarters at  Route  3A,  Bow 
Junction,  New  Hampshire.  The 
trade  show  will  be  held  at  the 
New  Hampshire  Highway  Hotel 
and  will  feature  85  displays  of 
electrical  and  electronic  manu- 
facturers' products.  Buses  car- 
rying guests  will  run  continual- 
ly between  the  headquarters 
and  trade  show  throughout  the 
two-day  celebration. 

BUFFALO  NY 
SEP  16 

The  seventh  annual  Ham- 
burg International  Hamfest 
presents  HAM-O-RAMA  78. 
This  event  will  be  held  on  Satur- 
day, September  16,  1978,  9:00 
am  to  5:00  pm,  at  the  Erie  Coun- 
ty Fairgrounds,  Buffalo  NY.  Ac- 
tivities include  speakers,  big 
prizes,  ladies'  programs,  major 
manufacturers'  displays,  and  in- 
door and  outdoor  flea  markets. 
Recreational  vehicle  hookups 
available.  Talk-in  on  146.52  and 
146.31/.91.  The  fairgrounds  are 
located  off  New  York  State  I-90 
at  exit  57.  For  additional  infor- 
mation, contact  Bert  Jones 
(716)-873-3984  or  Jim  Ciurczak 
(716)-297-0539. 

HUDSONVILLE  Ml 
SEP  16 

The  Grand  Rapids  Amateur 
Radio  Association  will  hold  its 
annual  swap-n-shop  on  Satur- 
day, September  16, 1978,  at  the 
Hudsonville  fairgrounds,  west 
of  Grand  Rapids  on  Hwy.  #21 
approximately  ten  miles.  Talk- 
in  on  14.16/.76  and  146.52.  This 
will  be  an  indoor  and  outdoor 
swap  and  shop.  Tables  are  free; 
you  can  sell  from  the  trunk  of 
your  car.  There  will  be  prizes, 
with  one  main  door  prize.  Ad- 
mission will  be  $2.50  at  the 
gate.  Room  for  1.000  cars. 
Time:  7:00  am  till  3:00  pm. 

FALLS  CHURCH  VA 
SEPT  16 

The  1978  ARRL  Technical 
Symposium  will  be  held  on 
Saturday,  September  16,  1978, 
at  the  Tyson's  Corner  Ramada 


# 


*%fc 


J) 


Inn,  Falls  Church,  Virginia,  in 
conjunction  with  the  National 
Capitol  DX  Association's 
DXPO  78.  This  American  Radio 
Relay  League  technical  sym- 
posium is  managed  by  the 
Amateur  Radio  Research  and 
Development  Corporation 
(AMRAD)  and  sponsored  by  the 
Northern  Virginia  Amateur 
Radio  Council  (NOVARC). 

FALLS  CHURCH  VA 
SEP  16-17 

The  National  Capitol  DX 
Association  will  sponsor  DXPO 
78  on  Saturday  and  Sunday, 
September  16  and  17,  1978,  at 
the  Tyson's  Corner  Ramada 
Inn,    near    Interstate    495, 


Tyson's  Corner,  Virginia.  The 
two  half-day  sessions  will  in- 
clude DXpedition  slide  shows, 
contest  tips,  antennas, 
satellite  DXing,  and  other 
special  interest  topics.  A  Satur- 
day  night  banquet  and 
hospitality  session  is  included. 
The  ARRL  Technical  Sym- 
posium is  scheduled  for  the 
morning  of  September  16.  Ad- 
vance registration  is  recom- 
mended. Unless  you  have 
previously  attended  DXPO, 
write  Dick  Vincent  K3AO,  Rt.  1, 
Box  230,  Bryantown,  MD  20617 
to  be  included  on  the  mailing 
list. 


KENNER  LA 
SEP  16-17 

The  Jefferson  Amateur 
Radio  Club,  the  Crescent  City 
Computer  Club,  and  the  New 
Orleans  VHF  Club  will  hold 
their  annual  New  Orleans  Ham- 
fest-Computerfest  on  Saturday 
and  Sunday,  September  16  and 
17,  1978,  at  the  Airport  Hilton 
Inn  in  Kenner,  Louisiana.  Ac- 
tivities include  forums  on  DX, 
antennas,  hobby  computers, 
and  other  phases  of  amateur 
radio,  as  well  as  demonstra- 
tions of  satellite  communica- 
tion. FCC  exams  will  be  given 
to  those  with  proper  advance 
reservations.  A  luau  with  music 


and  entertainment  is  planned 
for  Saturday  night.  Talk-in  on 
146. 34/. 94.  For  complete 
details  and  reservation  infor- 
mation, write  New  Orleans 
Hamfest-Computerfest,  PO 
Box  10111,  Jefferson  LA  70181. 

PEORIA  IL 
SEP  17 

The  Peoria  Area  Amateur 
Radio  CSubwil!  hold  its  21st  an- 
nual hamfest  on  September  17, 
1978,  at  the  Exposition 
Gardens  on  W.  Northmoor 
Road  in  Peoria,  Illinois.  Admis- 
sion to  the  grounds  and 
swapfest  is  free;  tickets  will  be 
sold  for  a  drawing  to  be  held  in 
the  Youth  Building  at  3  pm.  Ad- 
vance tickets  are  $1.50;  tickets 
at  the  door  will  be  $2.  Camping 
space  will  be  available  Satur- 
day night  on  the  grounds. 
Space  will  be  available  for  net 
meetings  and  a  ladies'  flea 
market;  there  will  be  movies 
and  forums  of  interest  to  all 
throughout  the  day.  Commer- 
cial exhibitors  and  manufac- 
turing representatives  will  give 
product  demonstrations.  For 
the  ladies,  there  will  be  a  free 
bus  trip  to  the  Northwoods 
shopping  mall  with  more  than 
100  different  shops.  An  infor- 
mal get-together  will  be  held  at 
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The  only  REALLY 
NEW  80-10  meter 
vertical  design  in 
20  years! 

Completely  automatic   bandswitching   SO  through  10m 
[160-10m  with  optional  TBR-160  add-on   unit.] 

Low  VS.VY.R.  over  entire    40.  20,  15.  &  10m   bands    plus    ANY   60- 
100  KHZ  segment  ot   80/75  m.     NO   ANTENNA  TUNER   NEEDED! 
ENTIRE   26  ft.  length   active  on  80,  40.  20. &  10m   with  full    iM 
wave  resonance  on  15  m  for  greater  bandwidth  s  superior  DX 
performance.    Ground,   roof,  o:  tower  mount-  no  guys   needed. 
HIGHEST   QUALITY  CONSTRUCTION  3  WORKMANSHIP  THROUGH- 
OUT.    HIGH  STRENGTH    ALUMINUM   ALLOY  AND  FIBERGLASS  DE- 
SIGN.   Complete  with  1-1/3  in.  OD.    tubular   mounting  post,   RG- 
1iyU  matching    tine,  and   connector  Ior'PL-2S9.    Use   any  Jength 
of   50  -52ll    coax. 

V.S.W.R.  at  resonance:    1.5:1  or  less;    alJ  bands. 
Power   rating:     Legal    limit  SSB/CW    40-10rn;   1200  W. 
RE.R/S00W.  CW  on    80/75m. 

AT   YOUR    DEALER    OR   DIRECTLY    FROM 


BUTTERNUT 

ELECTRONICS   CO. 

ROUTE    ONE      DEPT.  4 

LAKE    CRYSTAL,   MN.    56055 
PHONE     507-947-3126 


OTHER    MODELS,  TOO!     FREE    INFORMATION. 


15m  trap 


Model   HF5V-H    $74.50  ppd.  in  cont.  usa  cby  ups). 
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Build  the  IC  Experimenter 

—getting  started 
with  TTL  and  CMOS 


Mark  Leon  aid 

c/o  Integra]  Electronics  Corp. 

PO  Box  286 

Commack  NY  11  725 


For  both  the  novice 
experimenter  and  the 
advanced  digital  circuit 
designer,  the  two  most  essen- 
tial  tools   of  the   trade  are  a 


basic  power  supply  and  a 
suitable  signal  source.  Most 
modern  digital  circuit  families 
(DTL,  TTL,  CMOS,  and 
NMOS)  either  require,  or  will 
satisfactorily  operate  from,  a 
regulated  5  V  dc  source.  A 
one-Ampere  supply  will 
suffice  for  most  medium-size 
TTL  projects  and  will  more 
than  exceed  the  needs  of  even 
the    most    ambitious    CMOS 


undertaking.  The  signal 
source  should  provide  square- 
wave  (true  and  complement 
are  helpful)  and  pulse  outputs 
over  a  reasonable  range  of 
frequencies.  A  bounce-free 
variable  one-shot  output"  is. 
also  an  absolute  must. 

The  instrument  described 
in  this  article  will  meet  all  of 
the  above  requirements;  it  is 
immune   to   accidental  shorts 
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which  often  occur  in  the 
course  of  trying  a  new  circuit 
and  will,  therefore,  be  a  use- 
ful addition  to  any  labora- 
tory. 

Condensed  Specifications 

Power  supply:  5  ±  0.25  V  dc 
at  1  Amp,  short-circuitproof; 
automatic  thermal-shutdown. 
Astable  oscillator:  10  Hz  to 
100  kHz,  providing  simul- 
taneous true  and  complemen- 
tary square  waves  and  1  jus 
pulses,  TTL-compatible, 
short-circuit  protected;  man- 
ual ..and/or  remote  gating. 
Monostabie  oscillator:  Simul- 
taneous true  and  comply 
mentary  pulses  variable  from 
5  /as  to  50  ms.  TTL-com- 
patible, short-circuit  pro- 
tected; manual  and/or  remote 
triggering. 

About  the  Circuit 

Power  Supply 

The  power  supply  is 
shown  schematically  in  the 
lower  portion  of  Fig.  1.  It  is  a 
basic  full-wave  rectifier, 
capacitor  input  supply,  fol- 
lowed by  an  IC  regulator 
capable  of  delivering  in  excess 
of  1  Ampere  at  5  V,  while 
being  fully  protected  against 
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sustained  shorts  and  over- 
loads. The  power  transformer 
secondary  is  rated  at  16  V  c-t 
at  1.5  Amps;  these  are  the 
minimum  parameters  to 
guarantee  proper  operation 
under  worst  case  line  and 
load.  The  IC  regulator  (7805) 
has  internal  thermal  protec- 
tion and  must  be  heat  sinked 
to  at  least  1  5  square  inches  of 
1/16"  aluminum  sheet  metal, 
A  stable  oscillator 

The  heart  of  the  oscillator 
circuit  is  U1,  a  CD  4047  IC 
Its  operating  mode,  i.e., 
astable  or  monostable,  is 
controlled  by  the  logic  state 
at  terminals  4  and  8.  As 
shown  in  the  schematic,  with 
pin  4  grounded  and  pin  8 
high,  the  astable  mode  is 
established.  The  oscillator 
may  be  inhibited  by  raising 
the  level  on  pin  4;  this  is 
achieved  by  grounding  either 
of  the  two  inputs  of  gate 
U2A.  The  frequency  of  oscil- 
lation is  determined  by  the 
charging  time  of  the  fre- 
quency range  capacitors, 
C2-C5.  When  used  in  accor- 
dance with  the  IC  manufac- 
turer's recommendations,  the 
frequency  would  be  con- 
tinuously varied  by  varying 
the  resistance  between  pins  2 
and  3.  Unfortunately,  this 
yields  a  frequency  calibration 
proportional  to  1/R  and  a 
highly  nonlinear  dial  for  a 
linear  taper  potentiometer. 
This  problem  has  been  over- 
come in  this  circuit  by  re- 
placing the  variable  resistor 
with  a  variable  current 
source,  consisting  of  Q1   and 


Fig.  2. 


R2  +  R13.  The  base  voltage 
of  Q).  adjusted  by  linear 
potentiometer  Rl,  linearly 
varies  the  current  through 
R2,  and  hence  inversely  varies 
the  effective  resistance  be- 
tween pins  2  and  3.  A  per- 
fectly linear  frequency 
calibration  is  thus  achieved. 
CR4  and  Rl  4  act  as  a  temper- 
ature-compensating network 
for  the  current  source. 

The  CD  4047  has  an 
internal  divide-by-two  flip- 
flop  and  therefore  produces 
highly  symmetrical  square 
waves  at  terminals  1 0  and  11. 
Gates  U2C  and  U3A  couple 
and  buffer  the  Q  output,  and 
gates  U2B  and__  U3B  act 
similarly  for  the  Q  output  of 
the  oscillator.  An  open-col- 
lector gate  was  chosen  as  the 
output  device,  in  spite  of  its 
slower  rise  time,  because  of 
its  wired-OR  capability  and, 
hence,  its  inherent  immunity 
to  accidental  shorts  to 
ground. 

A  1  jus  pulse  is  generated 
by  combining  a  delayed  Q 
with  an  undelayed  Q.  Fig.  2 
shows  this  circuit  and  its 
corresponding  timing 
diagram.  As  a  rule  of  thumb, 
a  6000-Ohm  pull-up  resistor 
and  a  1  juF  capacitor  will 
yield  a  1  ms  delay;  this  rela- 
tion is  quite  linear  with 
capacitance.  If,  in  your 
particular  application,  a  pulse 
width  other  than  1  jfi  is 
needed,  just  change  C7  to  the 
required  value. 

Monostable  oscillator 

The    monostable   mode    is 


Parts  List 

C1  4000  uF,  16  V,  electrolytic  capacitor 

C2  0.22  uF 

C3  0.022  uF  matched  set,  polycarbonate 

C4  0.0018  uF  capacitors 

C5,C8  120  pF 

C6  10  uF  electrolytic  capacitor 

C7  1000  pF,  disc  capacitor 

C9  0.1  uF  disc  capacitor 

CR1,CR2  1N4001  rectifier  diodes 

CR3,  CR4  1N914  switching  diodes 

F1  0.25  Arnp  slow-blow  fuse 

Q1  2N2907  transistor 

R1  1000-Ohm  wirewound  potentiometer 

R2  1000-Ohm  trimmer  potentiometer 

R3,  R4,  R5,  R10  5600-Ohm,  V«-Watt  resistor 

R6  3300-Ohm,  Vi-Watt  resistor 

R7  100-Ohm,  Vi-Watt  resistor 

R8,  R9,  R11  1000-Ohm,  %-Watt  resistor 

R12  3400-Ohm  1%,  1/8-Watt,  metal  film  resistor 

R13  4020-Ohm  1%,  "US-Watt,  metal  film  resistor 

R14  Trim-on-test,  Vi-Watt  resistor,  approximately 
1000  Ohms 

51  SPST  slide  switch 

52  DPDT  slide  switch 

53  1-pole,  4-position  rotary  swtich 

54  NO  momentary  push-button  switch 

T1  Power  transformer,  115  V  60  Hz  primary;  16  V  c-t 
at  1.5  Amps  secondary 

U1  CD  4047AE  oscillator 

U2  74L00  low-power  quad  two-input  NAND  gate 

U3  7403  open-collector  quad  two-input  NAND  gate 

VR1  UA7805  IG  voltage  regulator 

Misc.  Perforated  circuit  board,  suitable  enclosure,  line 
cord,  5-way  binding  posts,  control  knobs,  fuse 
clips,  hookup  wire,  solder,  hardware. 


established  by  grounding 
U1-8  (through  U2A)  and  by_^ 
applying  a  logic  "1 "  to  pin  4. 
The  one-shot  is  triggered  by 
momentarily  raising  the  level 
at  pin  8.  This  is  accomplished 
by  the  output  of  gate  U2A,- 
which  will  go  high  when 
either  the  GATE/TRIG  ter- 
minal is  grounded  or  push- 
button switch  S4  is  de- 
pressed. R7  and  C6  act  as  a 
debouncing  circuit.  The 
period  of  the  one-shot  is 
related  to  the  astable  fre- 
quency, such  that  T«l/f.  A 
correction  capacitor  C8 
shunts  ail  .range  capacitors 
(C2-C5)  in  the  monostable 
mode. 

Construction  Notes 

Hardware  assembly  is  rela- 
tively simple  and  is  most 
easily  accomplished  using  a 
0.1"  perforated  circuit  board. 
IC  sockets  with  wire- wrap  or 
solder  tails  can  be  used,  and 
the  wiring  layout  is  not 
particularly  critical  at  the 
frequencies     involved.     An 


aluminum  sheet  metal  brack- 
et may  be  attached  to  the 
circuit  board  to  mount  the 
various  binding  posts, 
switches,  and  controls.  The 
IC  regulator  should  also  be 
-directly  mounted  to  this 
bracket,  without  insulator. 

The  frequency  range 
capacitors  must  have  a  ±5% 
tolerance  and  must  be 
matched,  to  each  other  to  1  or 
2%  if  good  dial  tracking  be- 
tween ranges  is  expected. 
R14  is  selected  such  that  the 
oscillator  with  R1  fully  CCW 
is  no  higher  than  0.9  of  that 
range.  Calibration  potentiom- 
eter R2  is  adjusted  to  yield  a 
frequency  of  12  at  the  full 
CW  position  of  Rl.  The  dial 
may  then  be  linearly  divided 
between  1  and  1 1 . 

For  less  ambitious  readers, 
the  instrument  is  available 
either  in  kit  form  or  fully 
wired  at  $64.50  and  $79.50, 
respectively,  from  Integral 
Electronics  Corporation,  PO 
Box  286,  Commack  NY 
11725." 
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A  New  Type  of 
10  GHz  Receiver 


—  use  it  or 


e  it 


Amateur  band  uti- 
lization has  shown  a 
trend  towards  shorter  and 
shorter  wavelengths.  In  the 
near  future,  amateurs  will 
probably  be  using  the  micro- 
wave region,  either  because 
its  utilization  will  become 
more  practical  or  in  order  to 
"save  our  spectrum"  from  the 
CBers. 


For  most  amateurs,  a  proj- 
ect involving  microwaves 
probably  conjures  up  visions 
of  a  silver-plated  plumber's 
nightmare.  Still,  we  occasion- 
ally get  the  urge  to  try  out  all 
those  exotic  klystrons,  mag- 
netrons, etc.,  bought  over  the 
years  as  objects  d'art  or  to 
speculate  on  rising  copper 
prices. 


!n  all  probability,  your 
junk  box  now  contains  at 
least  a  few  devices  capable  of 
performing  credibly  as  micro- 
wave detectors.  We  are  refer- 
ring to  the  neon  glow  lamps 
commonly  used  as  indicator 
lights.  ■,,.._ 

In  this  article,  we  will  pro- 
vide data  for  experimenting 
with  glow  discharge  detectors 


Experimental  test  setup. 


and  outline  their  theory  of 
operation.  Basic  information 
on  working  with  microwaves 
is  available  from  a  number  of 
good  texts  on  the  market.1'2 

Conventionally,  micro- 
waves are  detected  by  point 
contact  crystal  diodes  ap- 
propriately mounted  in  wave- 
guide fittings.  These  diodes 
are  expensive  and  electrically 
delicate  —  two  parameters 
which  make  them  unsuitable 
for  amateur  experimenters. 
The  advantages  of  glow  lamps 
as  detectors  include  low  cost 
(less  than  $1  for  most  com- 
mercial tubes),  wide  dynamic 
range  (cannot  be  damaged  by 
accidental  large  bursts  of  inci- 
dent power),  electronic  rug- 
ged ness,  broad  spectral  range 
(the  same  tube  can  operate  in 
both  the  microwave  and  milli- 
meter wave  regions),  and  the 
ability  to  operate  at  relatively 
high  temperatures  and  inci- 
dent power  levels.  Glow-lamp 
detectors  are  simple  to  use 
(no  refrigeration  or  magnetic 
fields  required)  and  have  the 
ability  to  play  the  role  of 
receiving  antenna  and  trans- 
ducer simultaneously. 

Fig.  1  shows  the  basic  set- 
up for  experimenting  with 
glow-lamp  detectors.  The 
power  supply  should  be  well 
regulated  and  have  a  low 
noise  level.  The  glow  tube  is 
positioned  irs  front  of  the 
radiation  source  and  con- 
nected through  a  preamplifier 
to  an  oscilloscope.  The  radia- 
tion source  should  be  modu- 
lated with  a  function  gen- 
erator or  mechanical  chopper 
(fan  with  metal  blades).  The 
bias  on  the  glow  tube  should 
be  adjusted  to  a  vaiue  appro- 
priate to  the  particular  tube 
you  are  using.  Table  1  lists 
almost  all  the  common 
types.4  Fig.  2  shows  typical 
detector  responsivity  (R) 
plotted  against  discharge  cur- 
rent (l).4  Sensitivity  is 
affected  by  orientation  of  the 
lamp  in  the  microwave  field. 
In  addition,  the  diameters  of 
the  lamps  are  about  three 
times  the  electrode  separation 
—  the  sensitive  detecting  area 
is,  therefore,  a  small  part  of 
the  lamp  cross  section.  Radia- 
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tion  can  be  focused  on  the 
plasma  between  the  elec- 
trodes with  inexpensive  con- 
ducting cones  of  sheet  metal 
or  Piexiglas™  covered  with 
conducting  paint5  Such 
homemade  antennas,  if  fo- 
cused properly  on  the  sensi- 
tive plasma  volume,  make 
much  more  efficient  use  of 
the  lamp  cross-sectional  area. 

The  mode  in  which  a  glow 
detector  operates  is  quite  sim- 
ply explained.  The  gas  is  par- 
tially broken  down  with  a  dc 
source  (as  in  Fig.  1).  The 
microwave  electric  field  en- 
hances random  electron  ve- 
locity and,  thus,  the  ioniza- 
tion collision  rate  of  electrons 
with  neutral  atoms  in  the 
glow  discharge  plasma.  The 
microwave  envelope  is  detect- 
ed as  changes  in  discharge 
current,  which  can  then  be 
capacitor  coupled  to  an  am- 
plifier. 

Glow  lamps  can  also  be 
used  as  heterodyne  detectors. 
The  thermal  sensitivity  of 
crystal  diodes  usually  limits 
the  local  oscillator  power  to 
an  average  of  10-20  mW  or 
less.  The  diode  is  easily  dam- 
aged by  incident  power  levels 
greater  than  50  mW.  Glow 
discharge  detectors  can  ab- 
sorb power  levels  many 
orders   of   magnitude  higher. 

Because  of  their  electronic 
ruggedness  and  large  dynamic 
range,  glow  discharge  detec- 
tors are  capable,  in  principle, 
of  being  used  with  very  large 
local  oscillator  powers  and, 
thus,  of  detecting  very  low 
signal  levels.  Even  with  the 
local  oscillator  powers  nor- 
mally used  in  mixers  designed 
for  diodes,  the  sensitivity 
available  with  common,  inex- 
pensive, neon  glow  lamps  is 
quite  comparable,  if  not 
superior,  to  that  achievable 
with  diode  detectors  in  het- 
erodyne detection. 

Another  advantage  of 
diode  detectors  is  that  the 
high  sensitivity  is  achieved 
despite  the  high  noise  level,  as 
a  result  of  very  high  respon- 
sivity.  This  means  that  no 
special  low-noise  amplifier  or 
similar  equipment  is  required. 
A  low-ripple  power  supply  is, 
however,  desirable.  Rise  times 


GLOW 
DISCHARGE 

DETECTOR 


DISCHARGE   CURRENT  (mi) 


Fig.  1.  Glow  discharge  detec-      Fig.    2.    Responsivity  and  NEP  for  X-band  radiation  as  a 
tor  biasing  circuit.  function  of  discharge  current  (I)  in  the  NE-84  glow  lamp. 


in  commercial  glow  lamps  are 
on  the  order  of  a  micro- 
second.4 This  limitation 
probably  stems  from  reac- 
tance due  to  lamp  construc- 
tion, and  not  from  the 
physics  of  the  detection 
mechanism.  The  microsecond 
rise  time  limits  the  inter- 
mediate frequency  to  less 
than  a  megahertz  —  a  limita- 
tion which  may  require  PLL 
stabilization  of  the  local  oscil- 
lator in  a  practical  receiver. 

Table  1  shows  the  results 
of  a  survey  of  commercially- 
available  glow  tubes  at  X- 
band  (10  GHz).4  The  best 
detection  results  for  each 
tube  are  compared  with  typ- 
ical values  for  diode  detec- 
tors. The  glow  tubes  are  listed 
by    NEP.    NEP  is  defined  as 


minimal  detectable  signal 
power  (occurs  at  unity  signal- 
to-noise  ratio)  per  square  root 
of  bandwidth.  Vn  is  the  noise 
voltage  over  a  10  kHz- 100 
kHz  bandwidth;  Ar  is  the 
detecting  area  of  the  glow 
lamp;  R  is  the  glow  lamp 
response  per  unit  microwave 
power.  To  maximize  Ar,  the 
lamps  were  oriented  with  the 
electrode  plane  parallel  to  the 
microwave  electric  field  and 
perpendicular  to  the  micro- 
wave energy  flow.  !n  this 
case,  Ar  is  the  plasma  area 
between  the  electrodes. 

Glow  lamps  may  also  be 
used  to  detect  optica!  (light) 
radiation.6  ■ 

References 

1.  S.  Ramo,  J.  R.  Whinnery,  and- 
T.  Van  Duzer,  Fields  and  Waves  in 


Communications  Electronics, 
New  York,  J.  Wilev  and  Sons, 
Inc.,  1965. 

2.  E.  L.  Jordan  and  K.G.  Bal- 
main.  Electromagnetic  Waves  and 
Radiating  Systems,  New  Delhi, 
Prentice-Hall  of  India,  Ltd.,  1969. 

3.  N.  S.  Kopeika  and  N.  H. 
Farhat,  "Video  Detection  of  Milli- 
meter Waves  with  Glow  Discharge 
Tubes,"  IEEE  Transactions  on 
Electron  Devices,  Vol.  ED-22,  pp. 
534-548,  August,  1975. 

4.  N.  S.  Kopeika,  B.  Galore,  D. 
Stempler,  and  Y.  Heimenrath, 
"Commerciai  Glow  Discharge 
Tubes  as  Detectors  of  X-Band 
Radiation,"  IEEE  Transactions  on 

■Microwave  Theory  and  Tech- 
nology, Vol.  MTT-23,  pp. 
843-846,  October,  1975. 

5.  N.  S.  Kopeika,  "Millimeter- 
Wave  Holography  Recording  with 
Glow  Discharge  Detectors,"  Int. 
J.  Electronics,  Vol.  38,  pp. 
609-613,  May,  1975. 

■6.  Kopeika,  et  at.  Applied  Optics, 
June,  1976, pp.  1610-1615. 


Tube                 V 

a.llV) 

I  <mA) 

RlVmir1) 

NEPlpWHz^l 

tr  (us) 

A059-2 

40 

2 

4.45 

-    ~-    1.44 

2.1 

NE-4 

46 

3 

3.69 

2.17 

3.0 

NE-76 

50 

3 

3.10 

2.23 

2.0 

NE-3 

39 

3.4 

3.81 

6.20 

2.4 

NE-7 

57 

40.0 

3.29 

6.59 

4.5 

AR-9 

84 

2.5 

4.26 

7.51 

2.5 

IME-51  -H 

21 

1.8 

0.09 

9.82 

4.0 

5AB-A 

57 

8.0 

4.24 

9.86  " 

10.0 

5A8-B 

54 

13.0 

2.86 

11.0 

2.3 

5AB 

57 

12.0 

4.11 

11.4 

2.4 

NE-81 

73 

15.0 

3.67 

15.9 

2.0 

A059-9 

57 

8.0 

3.31 

24.5 

2.1 

5AH-D 

46 

6.5 

1.92 

28.2 

2.4 

NE-2U 

77 

17.0 

1.67 

29.8 

1.4 

NE-84 

137 

4.2 

2.32 

30.7 

1.0 

AIB 

72 

17.0 

4.46 

34.9 

0.8 

5AHA 

40 

4.5 

3.07 

37.6 

1.6 

5AH 

54 

15.0 

1.98 

39.4 

2.0 

TRJ250 

10 

12  =  0-5 

0.50 

39.5 

2.5 

AIC 

70 

12 

9.00 

41.1 

2.0 

1N238  crystal* 

diode  ISylvania 

7 

211.0 

0.318 

— 

MA-40207 

Schottky-barrier  - 

0.02 

5.0 

1.1 

- 

diode 

*  parameters  measured 

n  test  setup. 

Table  1.  Glow  discharge  tube  and  diode  sensitivities  to  X-band  radiation.  I  is  current,  and  tr  is 
rise  time. 
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George  J.  Tauxe  W6FJT 
152 IS  Friends  Street 
Pacific  Palisades  CA  90272 


Two  Meters  At  the  Summit 


—  a  backpacker's  delight 


In  many  years  of  going  on 
backpacking  or  peak- 
bagging  jaunts  in  wilderness 
areas  of  western  mountains,  I 
have  often  thought  of  how 
vulnerable  I  (if  alone)  or  fel- 
low mountaineers  would  be  if 
something  went  drastically 
wrong.  Usually,  we  would  be 
miles  from  the  nearest  road- 
head  and  then  additional  road 
miles  from  a  source  of  help 
like  a  ranger  station  or  a 
sheriff's  office. 

Taking  along  a  2  meter 
handie-talkie  for  use  in 
emergency  communications  is 
a  likely  solution  if  there  are 
other  stations  available  for 
communication.  It  wouldn't 
increase  the  overall  weight  of 
a  knapsack  or  a  backpack  by 
a  great  deal.  And,  further,  it 
might  even  make  things  more 
pleasurable,  using  it  to  talk  to 
fellow  hams  from  camps, 
from  rest  spots  along  the 
trail,  or  from  peaks. 

In  the  spring  of  1976,  I 
finally  succumbed  to  the 
VHF  rage  and  acquired  a 
Wilson  2-Watt  handie-taikie 
(1402SM).  After  putting  it  to 
use  in  many  enjoyable  con- 
tacts around  the  Los  Angeles 
area,  I  decided  to  try  it  out 
on  some  mountaineering 
jaunts.  It  was  used  on  four 
peak-bagging  trips  during  the 
summer  of  1976,  and  1 
thought  the  consequences 
would  be  of  some  interest. 

The  HT  got  its  first  such 
initiation  on  July  14,  1976, 


when  I  joined  a  group  of 
about  25  Sierra  Club  mem- 
bers for  a  day  hike  to  the  top 
of  Mt.  Waterman  (8,038  feet 
elevation)  in  the  nearby 
Angeles  National  Forest.  I 
had  removed  and  left  at  home 
the  rubber  ducky  antenna 
and  connected  a  retractable 
quarter-wave  whip  in  its 
place. 

At  the  start  of  the  hike,  I 
made  my  first  mistake.  I  put 
the  HT  rig  in  my  knapsack 
with  the  antenna  protruding 
upwards  a  bit.  That  was  un- 
fortunate because,  about  two- 
thirds  of  the  way  to  the  peak, 
it  got  snagged  by  a  low  over- 
hanging tree  branch  and 
broken  off  at  its  base.  On 
reaching  the  peak,  all  1  was 
able  to  do  was  hold  the  an- 
tenna in  place  and  listen  - 
and  stations  were  coming  in 
from  all  over  southern 
California.  This  painful  ex- 
perience pointed  out  what  I 
should  have  done  and  did 
thereafter.  The  whip  antenna 
was  disconnected  when  being 
transported  and  placed  along 
with  the  rubber  ducky  as  a 
spare  in  a  small  plastic  bag 
held  by  rubber  bands  to  the 
body  of  the  HT.  Also,  a  small 
notebook  and  a  pencil  with  a 
clip  were  added  for  record- 
keeping purposes.  In  addi- 
tion, a  spare  set  of  alkaline 
batteries  was  carried  along, 
wrapped  in  another  plastic 
bag. 

The  second   use  was  on  a 


backpacking  trip  in  the  Mt. 
Whitney  region  of  California's 
High  Sierra  mountains.  I  was 
the  leader  for  a  group  of  16 
who  started  at  the  Whitney 
Portal  road  head  (8,300  ft.) 
and  back  packed  to  a  base 
camp  at  Consultation  Lake 
(11,700  ft.).  From  both  loca- 
tions, I  was  able  to  talk  with 
stations  in  Owens  Valley  via 
52     simplex     and      via     the 


.34/. 94  Bishop  repeater 
(WR6ACG).  Excessive  rains 
made  things  rather  miserable, 
but,  finally,  July  28  dawned 
bright  and  clear,  so  1  5  of  us 
started  for  the  big  peak  (Mt. 
Whitney  at  14,495  ft.,  the 
highest  mountain  in  the 
"lower  49"  states). 

As  the  day  progressed,  the 
weather  got  worse.  By  the 
time   we  got  to  the  top,  we 


The  author  operating  his  HT  from  an  excellent  location  in  the 
High  Sierra. 
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had  experienced  heavy  rain, 
hail,  lightning,  and  snow.  But 
all  1 5  made  it  to  the  peak. 

On  the  summit  is  an  old 
two-room  concrete-block  hut 
which  was  originally  used  as  a 
Smithsonian  observatory. 
After  a  hurried  lunch  inside 
it,  I  rigged  up  the  whip  on  the 
HT  and,  just  outside  the  hut, 
made  a  few  contacts  via  the 
Bishop  repeater.  While  talking 
to  a  station  in  Bishop,  I 
suddenly  got  a  sharp  shock 
from  the  charged  clouds 
nearby  and  thereafter  oper- 
ated from  inside  the  hut 
under  the  protection  of  a 
corrugated  metal  ceiling.  The 
copy  was  equally  good  from 
there. 

I  next  tried  to  contact 
some  stations  using  the 
.34/. 94  Fresno  machine 
(WR6ACU).  From  their  con- 
versations, it  was  obvious 
they  were  hearing  me,  but 
they  elected  to  continue  their 
own  QSO  talking  about 
diodes  on  the  repeater's  input 
circuit  and  such.  Then  1 
shifted  to  .22/. 82  and  heard  a 


fellow  in  Santa  Maria  and 
talked  to  him  via  the  San  Luis 
Obispo  repeater  (WR6AEL) 
186  miles  away.  When  we 
finished,  an  old  friend  gave 
me  a  call  from  Baywood 
Park,  and  we  had  a  nice  chat. 
About  this  time,  the  lightning 
was  getting  a  little  too  close, 
so  I  buttoned  things  up  and 
headed  back  down  to  camp. 
The  jaunt  down  was  rather 
precarious  on  the  snow  and 
over  parts  of  the  route  that 
had  been  washed  out.  But, 
fortunately,  we  all  made  it, 
and  the  HT  didn't  have  to  be 
used  for  any  emergency  pur- 
poses. 

A  couple  of  weeks  later, 
my  wife  and  1  were  camping 
in  the  Medicine  Bow  National 
Forest  of  southern  Wyoming 
when  I  decided  to  hike  to  the 
high  point  of  the  Snowy 
Range,  Medicine  Bow  Peak 
(12,013  ft.).  The  jaunt  up  to 
the  peak  on  August  20  was 
rather  invigorating  and  rocky 
and  was  rewarded  with  a 
wonderful  view  and  an  excel- 
lent  location   for  2m  QSOs. 


Via  the  .22/. 82  repeater  in 
Laramie  (WR7ADP),  !  talked 
to  stations  in  Cheyenne  and 
in  Laramie.  Via  the  .34/. 94 
repeater  in  Laramie 
(WR7ADK),  i  contacted 
ad  d  i  t  lona!  stations  in 
Laramie.  Then  also  on 
.34/. 94,  I  talked  to  a  station 
in  the  Big  Horn  Mountains 
through  the  Casper  machine 
(WR7ADR).  I  tried  to  break 
the  .34/. 94  repeater  in 
Denver,  but  it  was  apparently 
too  far  away. 

My  fourth  and  last  peak- 
bagging  trip  was  on  Septem- 
ber 1  in  the  northern  part  of 
the  High  Sierra  while  camping 
with  some  of  my  family.  I 
started  at  the  Tioga  Pass 
Ranger  Station  (9,946  ft.) 
and  hiked  and  boulder- 
hopped  to  the  top  of  Ml 
Dana  (13,053  ft.).  Here  again 
there  was  a  terrific  view  and  a 
super  location  for  2m  oper- 
ation. Being  very  high  on  the 
main  crest  of  the  High  Sierra, 
I  was  able  to  break  three 
repeaters  simultaneously  on 
.34/.94:    the    WR6ACG    ma- 


chine in  Bishop,  the 
WR6ACU  machine  in  Fresno, 
and  the  WR.6ADF  machine  at 
Oakland  in  the  San  Francisco 
Bay  area.  It  was  sometimes 
difficult  to  tell  which  re- 
peater was  being  used  for  the 
QSOs  I  had  with  stations  in 
Modesto,  Davis,  Alameda, 
Novato,  and  Owens  Valley. 
Some  of  these  contacts  were 
also  duplicated  on  .52  sim- 
plex, notably  with  a  fellow  in 
Novato,  at  a  distance  of  218 
miles.  In  addition,  I  tried 
.22/ .82  and,  through  the 
Oakland  repeater 
(WR6ABM),  contacted 
another  station  in  Novato  and 
one  in  Concord.  One  of  the 
.34/.94  QSOs  was  a  pleasant 
surprise,  with  a  fellow  in 
Bishop  I  had  previously  con- 
tacted from  Mt.  Whitney. 

I  thoroughly  enjoyed  these 
experiences  with  my  reliable 
HT  and  recommend  that 
others  give  it  a  try.  For- 
tunately, there  were  no 
emergencies  to  report,  but  it 
does  give  one  a  feeling  of 
security.  ■ 
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Fontana  CA 

We  carry  the  following-  [COM.  Midland.  .Am- 
com,  DenTron,  KLM,  Swan.  Drake,  Ten-Tee, 
Wilson.  SST,  MFJ.  HyGain.  Lunar.  Nye- 
Viking.  B&W.  Redi-kilowatt.  Cush  Craft, 
Mosley,  Big  Signal,  Pipo,  etc.  Full  Service 
Store  Fontana  Electronics,  8628  Sierra  A>c, 
Fontana  CA  92335.  822-7710. 

Sacramento  CA 

Largest  amateur  radio  selection  in  the 
Sacramento  Valley.  To  serve  you.  Gary 
W6NJL'.  Dennis  WB61SO,  Dan  WB6RVU  and 
Mike  WA6DPN.  MDn-Fr:  10-6,  Sal  10-5.  The 
Radio  Place,  2964  Freepert  Blvd.,  Sacramento 
CA  95S18.  441-7388. 

Sanla  Clara  CA 

Bay  area's  newest  Amateur  Radio  store.  New  & 
used  Amateur  Radio  sales  &  service.  We 
feature  Kenwood.  ICOM.  Wihon.  Yaesu. 
Atlas,  Ten-Tec  &  many  more,  Shaver  Radio, 
3550  Locltinvar  Avenue,  Santa  Clara  CA 
95051,  247-4220. 


Colorado  Springs  CO 

Finest  selection  of  amateur  equipment,  anten- 
nas, &  accessories  in  southern  Colorado,  in- 
cluding Tempo,  Wilson,  Cush  Craft, 
Newtronics,  KDK.  Ainpllcnol,  Asiatic, 
Alliance,  Ham  Key,  &  Nye.  A.E.S.  Com- 
munications, 404  Armwanna  St..  Colorado 
Springs  CO  80909,  475-7050. 


New  Castle  DE 

Paul  WA3QPX,  Rob  WA3QLS— Seivinj 
amateurs  in  southern  New  Jersey,  Delaware, 
and  Maryland  with  the  largest  stack  of  amateur 
equipment  and  accessories  in  Delaware. 
Delaware  Amateur  Supply.  71  Meadow  Road, 
New  Castle  DE  19720,  328-7728. 

Bloomington  IL 

Retail — wholesale  distributor  for  Rohn 
Towers — antennas  by  Cush  Craft,  Antenna 
Specialists,  KLM,  Wilson.  Hy-Gani. 
Transceivers  by  Tempo.  Regency,  Wilson, 
Amcom.  Also  business  and  marine  radios.  Hill 
Radio,  2503  G.E.  Rd.,  Bloomington  IL  61701, 
663-2141. 

Terre  Haute  IN 

Your  harr.  headquarters  located  in  the  heart  tif 
the  midwest.  Hoosier  Electronics,  Inc..  4.111 
Meadows  Shopping  Center,  P.O.  Bo*  2001. 
Terre  Haute  flS  47802,  238-1456. 

Wichita  KS 

Microwave  Modules— K.LM  —  KDK  —  ICOM 
—Kenwood— Wilson— Standard  — 1  OR  — 
SWAN— Lunar.  We  STOCK  The  Best  Com- 
munications. Revcnm  Electronics,  6247  IN. 
Hydraulic,  Wichita  KS  67219,  744-1083. 


Tell  them  you  saw 
their  name  in  73 


Dalton  MA 

Western  Massachusetts.  Complete  2  rneter  FM 
headquarters.  Y'aesu,  KDK.  Recency,  Larserj, 
Cush  Craft.  .MI  kinds  of  ham  gear.  Blue  Mai 
Inc.,  Bos  97,  Dalton  MA  01226,  684-0039. 


Littleton  MA 

The  riant  store  of  N.E.  you  can  rely  on.  Ken- 
wood, [COM.  Wilson,  Yaesu.  DenTron,  KLM 
amps,  B&W  switches  &  wattmeters,  Whistler 
radar  detectors.  Beatcat,  Regency,  antennas  by 
Larsrn,  Wilson,  Hustler,  GAM.  TEL-COM 
Inc.  Communications  &  Electronics.  675  Great 
ftd.  Rl.  119,  liulMOii  MA  01460,  486-3040. 


Syracuse  NY 

We  Deal.  We  Trade.  We  Discount.  W'c  Please: 
Yacsu.  Kenwood.  Drake.  ICOM,  Ten-Tec, 
Swan,  DenTron.  Midland,  Cush  Craft,  KLM. 
Hy-Gain.  etc.  Complete  2-way  service  shop! 
Ham-bone  Radio  (div.  Stereo  Repair  Shop) 
3206  Erie  Blvd.  East,  Syracuse  NY  13214, 
446-2266. 


Syracuse-Rome-Utica  NY 

Featuring:  Yaesu,  ICOM,  Drake,  Atlas,  Den- 
Tron, Ten-Tec,  Swan,  Tempo,  KLM,  Hy- 
Gain,  Mosley,  Wilson,  Larsen,  Midland 
Southwest  Technical  Products.  You  won't  be 
disappointed  with  equipment/service.  Radio 
World,  Oneida  County  Airport-Terminal 
Building,  Oriskany  NY  13424,  337-2622. 


Souderlun  PA 

Tired  of  looking  at  ads  ???  Corneand  try  our 
new  and  used  equipment  yourself — personal 
advice  ftoni  our  staff's  60  years  combined  ham 
experience.  Electronic  Exchange.  136  .V  Main 
St.,  Soudenon  PA  18964.  723-1200. 

Port  Angeles  WA 

Mobile  RFl  shielding  for  elimination  of  igni- 
tion and  alternator  noises.  Bonding  straps. 
Components  for  "do-it-yourself"  projects. 
Plenty  of  free  advice.  Esles  Engineering,  930 
Marine  Drive.  Port  Anstcles  WA  98362. 
457-0904. 


DEALERS 

Your  company  name  and  message 
can  contain  as  many  as  25  words 
for  as  little  as  J 150  yearly 
(prepaid),  or  $15  per  month 
(prepaid  quarterly).  No  mention  of 
mail  order  business  or  area  code 
permitted.  Directory  text  and  pay- 
ment must  reach  us  45  days  in  ad- 
vance of  publication.  For  example, 
advertising  for  the  November  issue 
must  be  in  our  hands  by  September 
18th.  Mail  to  73  Magazine,  Peter- 
borough NH  03458,  ATTN:  Aline 
Coutu. 
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Social  E/ents 


from  page  219 

the  Heritage  House  Smorgas- 
bord, 8209  N.  Mt.  Hawley  Rd.,  at 
7  pm  on  Saturday,  September 

16,  for  $4.25  per  person.  2  meter 
talk-in  on  146.7-6;  just  call 
W9UVI.  Local  repeaters  are 
.16-. 76,  .25-.S5,  and  .37-.97.  For 
information,  write  to  John  Sut- 
ton WD9BJJ,  608  W.  Teton 
Drive,  Peoria  IL  61614,  phone 
(309)-69 1-7073. 

HARR1SBURG  PA 
SEP  17 

The  Central  Pennsylvania 
Repeater  Association  will  hold 
the  fifth  annual  Electronic 
Swap  Fest  and  Hamfest  on 
Sunday,  September  17,  1978, 
beginning  at  8:00  am,  at  the 
Park-n-Shop  Parking  Garage 
(Center  City),  200  Block  Walnut 
Street,  Harrisburg,  Penn- 
sylvania. This  is  a  rain  or  shine 
event  with  indoor  parking  for 
1100  cars.  Registration  is  $3.00 
and  wives  and  children  are  free. 
Food  and  refreshments  are 
available.  Talk-in  on  146.16/.76, 
146.34/.94,  and  .52  simplex.  For 
more  information,  contact 
WB3HXH  (717)-944-7017. 

VENICE  OH 
SEP  17 

The  Cincinnati  Hamfest  will 
be  held  on  Sunday,  September 

17,  1978,  at  Strieker's  Grove, 
State  Route  128,  Venice  (Ross), 
Ohio.  There  will  be  exhibits, 
prizes,  a  flea  market,  a  hidden 
transmitter  hunt,  and  a  sensa- 
tional air  show.  Tickets  are 
$7.50  in  advance;  $8.00  at  the 
gate.  For  complete  informa- 
tion, contact  the  Greater  Cin- 
cinnati Amateur  Radio  Asso- 
ciation, c/o  John  P.  Haungs 
WA8STX,  Treasurer,  10615 
Thornview  Drive,  Evendale  OH 
45241. 

NORFOLK  VA 
SEP  23-24 

Tidewater  Radio  Conven- 
tions, Inc.,  is  pleased  to  an- 
nounce its  third  annual  ham- 
fest, flea  market,  and  com- 
puterfest  to  be  held  on 
September  23  and  24at  the  Nor- 
folk Cultural  and  Convention 
Center  (SCOPE).  This  is  an  ap- 
proved ARRL  function.  Large 
indoor,  air-conditioned  facil- 
ities for  flea  market  and  ex- 
hibitors. Tickets  are  $2.50  by 
September  16  and  $3.50  at  the 
door.  Tailgaters'  tickets  are 
$5.00  per  day  and  $7.50  for  two 
days,  in  advance,  and  $6.00  at 
the  gate.  For  details,  contact 
Norman  V.  Cohen  WB4LJM, 
Box  9371,  Norfolk  VA  23505. 

ERIE  PA 
SEP  24 

The  third  annual   HamJam, 


sponsored  by  the  Radio  Asso- 
ciation of  Erie,  will  be  held  on 
Sunday,  September  24,  1978, 
from  9:00  am  to  4:00  pm,  at 
Waidameer  Park  in  Erie,  Penn- 
sylvania. Admission  is  $1.50  in 
advance;  $2.00  at  the  gate. 
There  will  be  refreshments  and 
prizes.  Talk-in  on  34/94,  22/82, 
and  52.  For  complete  info,  write 
HamJam  '78,  Radio  Associa- 
tion of  Erie,  Box  844,  Erie  PA 
16512. 

ADRIAN  Ml 
SEP  24 

The  Adrian  Hamfest  will  be 
held  on  Sunday,  Spetember  24, 
1978,  at  the  Lenawee  County 
Fairgrounds,  Adrian,  Michigan. 
There  will  be  a  computerized 
ham  radio  station  and  a  com- 
munications satellite  seminar 
presented  by  Dr.  Ralph  E.  Tag- 
gart  WB8DQT.  Prizes  include 
an  Icom  IC-22S,  a  Bird  43  watt- 
meter, and  a  Heathkit  HW-8. 
Tickets  are  $1.50  in  advance; 
$2.00  at  the  gate.  Tables  are 
$4.00  for  full  table;  $2.00  for  half 
table.  Trunk  sales  are  $1.00  per 
space.  Talk-in  on  146.31/.91  or 
146.52  (W8TQE).  For  complete 
information,  contact  the  Adrian 
Amateur  Radio  Club,  Inc.,  PO 
Box  26,  Adrian  Ml  49221,  or 
phone  (517)-265-8016. 

VALPARAISO  IN 
SEP  24 

The  Valpo  Tech  Alumni 
Association  will  hold  its  annual 
hamfest  on  Sunday,  September 
24,  1978,  on  the  campus  of 
Valparaiso  Technical  Institute. 
Admission  to  the  event  is  $2.00 
for  both  visitors  and  exhibitors. 
For  further  information  and 
directions,  write  Hamfest, 
Valpo  Tech  Alumni  Associa- 
tion, Box  490,  Valparaiso  IN 
46383,  or  phone  (219)-462-2191. 

NEW  BERLIN  IL 
SEP  24 

The  Sangamon  Valley  Radio 
Club  of  Springfield,  Illinois  will 
hold  its  third  annua!  hamfest 
on  Sunday,  September  24, 
1978,  at  the  Sangamon  County 
Fairgrounds,  New  Berlin,  Il- 
linois. There  will  be  an  indoor 
exposition  building  with  no 
charge  to  set  up.  Overnight 
camping  available  for  Saturday 
night.  Food  and  refreshments 
will  be  available  on  the 
grounds.  WA4WME,  of  the  re- 
cent Clipperton  Atoll  DXpedi- 
tion,  will  give  his  slide  and 
movie  presentation.  There  will 
be  lots  of  other  activities,  in- 
cluding those  for  iadies  and 
children.  For  further  informa- 
tion, contact  Richard  I.  Osland 
K9FNB,  Publicity  Chairman, 
1025  South  6th  Street,  Spring- 
fieid  I L  62703. 


GAINESVILLE  GA 
SEP  24 

Lanierland  Amateur  Radio 
Club  will  hold  its  fifth  annual 
HAMNIC  at  the  Lanier  Islands 
Dogwood  Pavilion  on  Septem- 
ber 24,  1978.  There  are  two 
large  covered  pavilions  and  a 
large  parking  area  for  the  swap 
shop  and  exhibits.  First  prize  is 
a  KDK  FM2015R  along  with 
many  other  prizes.  Food 
available.  No  entry  fee  for  HAM- 
NIC,  but  Lanier  Islands  charges 
$2.00  entry  fee  per  car.  Picnic, 
hiking  and  swimming  for  the 
kids.  Talk-in  on  .07/.67.  For  fur- 
ther information,  write  Bob 
Cochran  W4DNX,  607  East 
Lake  Drive,  Gainesville  GA 
30501 . 

FLINT  Ml 
SEP  24 

The  Greater  Genesee  Valley 
Amateur  Radio  Club,  in  con- 
junction with  the  Bay  Area 
Amateur  Radio  Club,  Genesee 
County  Radio  Club,  Lapeer 
County  Amateur  Radio  and  Re- 
peater Club,  Saginaw  Valley 
Amateur  Radio  Association, 
and  the  Shiawassee  Amateur 
Radio  Association,  presents  a 
Five  County  Swap-n-Shop  at 
1420  W.  12th  St.  On  I-69,  south, 
take  Hammerberg  Rd.  off  and 
turn  left  at  12th  St.  Tickets  are 
$2.00  per  person  and  $3.00  per 
family.  Tables  available.  Talk-in 
on  147.27,  146.91,  and  146.52. 
For  more  information,  write  to 
Five  County  Swap-n-Shop,  Box 
7671,  Flint  Ml  48507. 

CORPUS  CHRISTITX 
SEP  30 

The  Corpus  Christi  ARC  arid 
the  South  Texas  Amateur  Re- 
peater Club  will  hold  a  South 
Texas  Swapfest  on  Saturday, 
September  30,  1978,  9:00  am  to 
5:00  pm,  at  the  Texas  National 
Guard  Armory,  1430  Home  Rd., 
Corpus  Christi,  Texas.  Admis- 
sion and  tables  are  free.  There 
will  be  dealer  displays,  con- 
tests, and  door  prizes.  Talk-in 
on  .34Z.94  and  .28/.S8.  For  addi- 
tional information,  contact  J.  E. 
Rehler  W5KNZ,  526  Pasadena, 
Corpus  Christi  TX  78411. 

ELMIRANY 
SEP  30 

The  third  annual  Elmira 
Amateur  Radio  Association 
Hamfest  will  be  held  at  the 
Chemung  County  Fairgrounds 
on  September  30.  Gates  open 
at  9:00  am.  A  grand  prize  and 
several  door  prizes  will  be  of- 
fered. No  extra  charge  for  flea 
market  space.  Indoor  space 
available  on  a  first  come,  first 
served  basis.  Several  dealers 
will  also  be  on  hand  with  their 
displays.  Talk-in  on  146.52/52, 
146.10/70,  and  147.96/36.  For 
advance  ticket  sales  and  fur- 
ther info,  contact  John  Breese 
WA2FJM,  340  West  Ave., 
Horseheads  NY  14845. 


WILLOW  GROVE  PA 
SEP  30 

The  second  annual  Mid- 
Atlantic  States  VHF  Con- 
ference will  be  held  on  Satur- 
day, September  30, 1978,  at  the 
Treadway  Inn  on  Easton  Rd. 
(Route  611,  Exit  27  of  the  PA 
turnpike),  Willow  Grove,  Penn- 
sylvania, on  the  day  before 
Hamarama  78.  The  conference 
will  be  an  all-day  VHF  program 
moderated  by  prominent 
VHFers.  For  advance  registra- 
tion, contact  Ron  Whitsel 
WA3AXV,  Chairman,  PO  Box 
353,  Southampton  PA,  18966; 
(215)-355-5730.  Indicate  motel 
registration  forms  required. 

GRAYSLAKE  IL 
SEP  30-OCT  1 

Radio  Expo  '78  will  be  held 
on  Saturday  and  Sunday, 
September  30  and  October  1, 
1978,  at  the  Lake  County 
Fairgrounds,  Grayslake,  Il- 
linois. The  fairgrounds  are 
located  at  Routes  45  and  120. 
The  convention  center  is  at  the 
Mundelein,  Illinois,  Holiday 
Inn.  There  will  be  dozens  of 
manufacturers'  and  distrib- 
utors' exhibits,  indoor  and  out- 
door flea  market  areas, 
seminars,  and  free  camping. 
The  flea  market  will  be  open  Fri- 
day for  setup.  Tickets  are  $2.00 
in  advance;  $3.00  at  the  gate. 
Talk-in  on  .16/. 76.  For  details, 
write  Radio  Expo  '78,  PO  Box 
305,  Maywood  I L  601 53. 

LOUtSVILLE  KY 
SEP  30-OCT  1 

The  eighth  annual  Greater 
Louisville  ARRL  hamfest  will 
be  held  on  Saturday,  Sept.  30, 
and  Sunday,  Oct.  1,  at  the  West 
Hall  of  the  Kentucky  Fair  and 
Exposition  Center.  There  will 
be  a  gigantic  indoor  air- 
conditioned  exhibitor's  area 
and  flea  market  with  meetings 
and  forums  and  ladies'  pro- 
grams both  days.  Admission  is 
$3.00  for  adults  with  children  12 
years  and  under  free.  Flea 
market  vendors  pay  admission 
plus  $3.00  per  space  for  one 
day  only,  or  $5.00  per  space  will 
cover  both  days.  Camping  is 
available  on  the  grounds,  free 
with  no  hookup.  For  more  infor- 
mation contact  Denny  Schnurr 
K4GOU,  2415  Concord  Drive, 
Louisville  KY  40217,  phone 
(502)-634-0619. 

WEST  GHENT  NY 
OCT  8 

The  Northeastern  States  160 
Meter  Amateur  Radio  Associa- 
tion will  hold  its  annual  ban- 
quet on  Sunday,  October  8, 
1978,  at  Kozel's  Restaurant, 
West  Ghent,  New  York.  A  roast 
beef  dinner  will  be  served  at 
6:00  pm.  Cost  is  $8.00  per  per- 
son. From  1:00  pm  to  4:00  pm 
there  will  be  a  flea  market. 
Cocktail  hour  is  from  4:00  pm 
till    dinner    time. 
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hot  summer  sales 
while  present 
stock  lasts  f 

Some  items  subject  to  prior  sale- 
All  Hems  new 

all  prices  FOB  Fteynoldsb-irg.  Ohio. 

ASTftON  POWER  SUPPLIES 
ELECTHICONICALLY  REGULATED. 

RS-4A.  3A.  Cont.  4A.  ICS 

Regular  $39.95  $  33.75 

RS-6A.  4,5 A,  Corn.  6A.  ICS 

Regular  £49.95  S  40.95 

RS-20A.   t6A.  Cont.  20A,  ICS 

Regular  $89.95  * 

RS-35A.  25A,  Cont.  35A.  ICS 

Rsgu far  $129.95  ! 

ASV  E  lee  Ironic  Power  Supplies 

SPS-B  8A  Corn. 

current  limit  9.2A.  I 

SPS-8M  SA.  Cont. 

{with   meter) 
SPS-SO  20A.  Cont  (wllh 

meter)  current  limit  3 5A.      S' 
Wilson  Portable  Synlhesizetl 

2  meter  Transceiver 
Jnterriai  Battery  or  Exlemaf 

Supply     1  or  1?  Watis 
WE-SOO  —  less  baiterles 

Midland  Syntnes-lied 

2  Meier  Transceiver 
13-510  1  Wat!  and  25  wait 
Amcomm  S225  2  Meter 

Transceiver  25  walls 

contiguously  variable 

from  l  lo  25  watts  ■£*•■■ 

Tempo  6010  External  VFO 
Tempo  fli2rj  speaker      » 
Vaesu  FT-?  Mo&iie 

Transceiver 
DSI  Frequency  Counters 

Model  36O0A, 


WHILE  THEY  LAST! 


MFJ  INTRODUCES  A  NEW 

24  HOUR  DIGITAL  CLOCK 

with  HUGE  1-5/8  inch  digits  that  you  can  keep  set  to  GMT. 
Alarm  and  snooze  functions  let  you  use  it  as  an  ID  Timer. 
Assembled,  too! 


MFJ  Enterprises  brings  you  a  new  24  hour 
digital  alarm  clock  witti  HUGE  I  -5/8  inch  orange 
7  segment  digits  that  you  can  see  dear  across 
the  room. 

This  one  is  strictly  tor  your  ham  shack,  one 
that  you  can  leave  set  to  GMT.  No  more  mental 
calculations  to  get  GMT. 

Use  the  alarm  to  remind  you  of  a  3KED  or 
with  the  snooze  function  as  an  ID  timer  to  buzz 
you  in  8  minute  intervals. 

A  constantly  changing  kaleidoscopic  pattern 
indicates  continuous  operation. 

Beige.  2  1/4  x  4-1/8  i  8-3/4  inches.  UL  listed. 
Requires  120VAC,  BOHz. 

Order  from  MFJ  and  try  il  -  no  obligation.  II 
not  delighted,  return  it  within  30  days  lor  a  re- 


fund (less  shipping).  One  year  limited  warranty 
by  WFJ  Enterprises. 

To  onler,  simply  call  us  toll  free  800-647-1800 
and  charge  it  on  your  VISA  or  Master  Charge 
or  mail  us  a  check  or  money  order  lor  $29.95 
plus  S2.00  tor  shipping  and  handling. 

Don't  wait  any  longer  to  enjoy  the  convenience 
of  a  "Hams  Only"  clock.  Order  today.    ^52 

MFJ  ENTERPRISES,  INC. 

P.  O.  BOX  494 

MISSISSIPPI  STATE,  MS  39762 

CALL  TOLL  FREE 800-647-1800 

For  technical  inlormatton,  order/repair  status,  in 
Miss.,  outside  continental  USA,  call  681-323-5869., 
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electronic  calculators 
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LIST 

HAM  NET 

$299.95 

5269.95 

124.95 

i  12.45 

59.95 

53.95 

49.95 

44.95 

59.95 

53.95 

69.95 

62.95 

LIST 

HAM  NET 

$750.00 

S675.00 

450.00 

405.00 

275.00 

247.50 

175.0Q 

157  JO 

175.00 

159.50 

325.00 

292.50 

100.O0 

90.00 

60.00 

72.00 

60.00 

54.00 

4S5.0O 

44530 

130.00 

105.00 

TS.OO 

67,50 

TEXAS  INSTRUMENTS  ELECTRONIC  CALCULATORS 

T.I.-59,  960  STEP  PROGRAMMABLE  SCIENTIFIC 
T.I.-5S,  480  STEP  PROGRAMMABLE  SCIENTIFIC 
T.I.-S7,  150  STEP  PROGRAMMABLE  SCIENTIFIC 
T.I.-55,  32  STEP  PROGRAMMABLE  SCIENTIFIC 
T.I.  PROGRAMMER,  CONVERTS  DECIMAL  OCTAL  HEX 
T.I.  MBA.  SUPER  PREPROGRAMMED  FINANCIAL 

HEWLETT-PACKARD  ELECTRONIC  CALCULATORS 

H.P..97,  224  STEP  PROG  SCIENTIFIC  PRINT  VISUAL 

H.P.-67,  224  STEP  PROG  SCIENTIFIC 

H.P.-19C,  98  STEP  PROG  SCIENTIFIC  PRINT-VISUAL 

H.P..2SC,  98  STEP  PROG  SCIENTIFIC 

BASIC  HAND  HELO  PRINTER/VISUAL 

H.P.-91,  PREPROGRAMMED  SCIENTIFIC  PRINT.VISUAL 

M.P.  33E,  49  STEP  PROG  SCIENTIFIC 

H.P.-32E,  PREPROGRAMMED  SCIENTIFIC  WITH  STAT 

H.P.-31  E,  PREPROGRAMMED  SCIENTIFIC 

H.P.-B2,  PREPROGRAMMED  FINANCIAL  PRINT.VIIUAL 

H.P.-38,  8  STEP  PROGRAMMABLE  SUPER  FINANCIAL 

H.P-37.  PREPROGRAMMED  FINANCIAL 
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WE  STOCK  ALL  HEWLETT-PACKARD  CALCULATOR  SOFWARE  AND  ACCESSORIES 


SEND  ME  THE  CALCULATORS!  NDICATEO  9E*.0W  COMPLETE  With  INCLUDED  ACCESSORIES. 
INSTRUCTIONS  AND  MANUFACTURERS  WARRANTY.  I  UNDERSTAND  THAT  IF  I  AW  NOT  COMPLETELY 
SATISFIED  I  MAY  RETURN  IT  WHfN  10  DAYS  FOR  A  COMPLETE  REFUND  [LESS  SHIPPING) 


.  AMOUNT    ENCLOSED  S_ 


_MASTERCHARGE  . 


MONEY  ORDERS 


ADD  $2  00  FOa  POSTAGE  AND  HANDLING    PLEASE  ALLOW  10  DAYS  FROM  DATE  OF  RECEIPT  OF 
ORDER  FOR  DELIVERY  TOWS  RESIDENTS  ADD  5%  SALES  TAX 

EXPIRATION  DATE    , 

CALI 
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-CITY  . 


ZIP  . 


MORE  LITERATURE  MOOEL(S) 


"DEALER  INQUIRIES  INVrTED" 


H26 


Hart  wells 
Office  W)rid,  Inc. 


MAIL  TO:  6810  LARKWOOD 

HOUSTON,  TEX  77074 

ATTN:  STEVE,  WASDEN 

PHONE:  A.C,  (713)  777-2673 


Talk 


1  us  to 
1  sec. 


MODEL   #  500  MHz 
CTR-2A        &  1  GHz 


SSESDQSSS 


Built-in 


10  mv@ 
150  MHz 


The  New  Model  CTR-2A  Series  Counters  are  designed  and  built  to  the  highest  standards 
to  fulfill  the  needs  of  commercial  communications,  engineering  labs  and  serious  experi- 
menters. With  an  accuracy  of  +  .00005%  (oven  option)  the  CTB-2A  can  handlelhe  most 
critical  measurements  and  is  about  half  the  cost  of  other  commercial  counters. 

If  you  need  a  reliable  counter  at  an  affordable  price,  the  CTR  -2A  is  the  answer. 


•  Built-in  Pre-Amp  10  mv  @  150  MHz 

•  8  Digit  .3"  LED  Display 

•  High  Stability  TCXO  Time  Base 

•  Built-in  VHF-UHF  Prescaler 

•  Automatic  Dp  Placement 

•  TCXO  Std.  ±  2  ppm 

500  MHz  Kit  CTR-2A-500K      

500  MHz  Assembled  CTR-2A-5O0A    -       . 

1GH2  Kit  CTR-2A-1000K      

1GHz  Assembled  CTR-2A-1O00A 

OPTIONS 

02)  Oven  Crystal 

03)  .43"  LED 

04)  12  V-DC 


•  Period  Measurement  (Optional) 

•  Input  Diode  Protected 

•  12V-DC  Operation  (Optional) 

•  Oven  Controlled  Crystal  (Optional) 
±  .5  ppm 

•  Selectable  Gate  Times  -  .1  &  1  sec. 


$49.95 
10.00 
10.00 


05)  10  sec.  Time  Base 

06)  Period 

07)  Handle 


$249.95 
349,95 
399.95 
549.95 


6  5.00 
15.00 
10,00 
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VISA 


PROBES 

Hi-Z 
$15.00 


Low  Pass 
S15.00 


DAVIS  ELECTRONICS  636 Sheridan  Dr.,  Tonawanda,  N.Y.  14150  716/874-5848 


cheap. 

Her©  are  some  of  the  actions 

your  company  can  take  to 

prevent  the  suffering  caused 

by  poor  parenting  patterns 

and  child  abuse. 


We  want  to  stop 
the  hurt. 

1  We  are  enclosing  a 
tax- deductible  donation 
in  the  name  of  our 
company. 

"1  We  want  to  help.  Please 
call  our  company  and 
tell  us  what  you're  doing 
to  stop  the  hurt  of  child 
abuse  in  our  community. 

1  We  will  plan  a  day  for 
employees'  children  to 
visit  our  place  of  work 
to  leam  what  we  do 
and  why. 


prevent  child  abuse. 

Naliortal  Committee  fftpfevenlion  of  child  Aiyjse 
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•  |  A  Public  Service  of  This  Magazine 
&  The  Advertising  Council. 


Next  time 
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ATTENTION  KENWOOD  &  YAESU  OWNERS!!! 


theW6TOG* 

RECEIVER  MODIFICATION  KIT 


INCREASES  SELECTIVITY 

IMPROVES  SENSITIVITY 

LOWERS  INTERNAL  NOISE 

COMBATS  BLOCKING  FROM  LOCAL  SIGNAL 

IMPROVES  NOISE  BLANKER  OPERATION 


TS-520KIT   ..$27.50 

TS-520SKTT   32.50 

TS-820&820SKIT  .  .  34.50 
FT- 101  SERIES  KIT  ..  32.50 
FR-101  SERIES  KIT   .  .    34.50 


AMERICAN  ICANCER 
SOCIETY- 


EXPLICIT  INSTRUCTIONS  MAKE  MODIFICATION  A  CINCH 
"WELL  KNOWN  DXer  WITH  OVER  300  COUNTRIES  CONFIRMED. 


Order  from 

S-F  AMATEUR  RADIO  SERVICES 

4384  KEYSTONE  AVE.,  CULVER  CITY,  CA.  90230 
(213)837-4870 
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THIS  SJA.CE  COHIflifi'jrSL-  H¥T*fE  ^uGushsjj 
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IT'S  MAGIC-IT'S  "MAGICOM 
PROCESSOR  MODIFICATION  KIT 

IMPROVES  AUDIO  PUNCH  •  IMPROVES  PROCESSED  SPEECH  QUALITY 
Converts  TS-820  speech  processor  from  RF  compressor  to  RF  clipper 


The  "MAGICOM"  RF  processor  module  provides  up  to  6db  increase  in  output  with 
smooth,  dean,  non-distorted  audio  and  more  penetration  for  those  pile-ups.  Price  $27.50 

ENDORSED  BY  W6TOG  AND  BIG  GUN  DXers  WORLD  WIDE 


SATISFACTION  GUARANTEED  OR  MONEY  REFUNDED 
All  prices  postpaid  -  in  Calif,  add  6%  sales  tax  •  Masterchanje  &  Visa  accepted 
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$95  Stond  Alone  Video  Terminal 

!;##()  ++.-./Qi2456739  ::<=>? 
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*    *   * 


abcdefQhijklnnoF'irstauyxyz-C'iH! 


SCT-100  FEATURES: 
•  64  X  16  Jirse  format  with  123  dissplayable  characters 

•  Serial  AS C LI  or  BAUDOT  with  multiple  Baud  rates 
_  S1B7  Assembled  or  $157  Kit  (Partial  Kit  $95) 
•  Full  cursor  control  with  scrolling  and  paging 
•  On  board  power  supply 

•  Many  additional  features 

Call  or  write  today.  1V1C/V1SA  accepted 
\  XITEX  CORP.  P.O.  Box  ff  2088? 

/         Dallas,  Texas,  75320  •  Phone  {214>  38S-3E5!) 
f       Overseas  orders  and  dealer  inquiries  welcome 


50  m  REPEttTERS'  *m  aso 


Nhi 


THE 


NEW 


Hi  Pro  Mk  I 


*  Siate-of-the-an,  full-feature  repeaters  that  boast  broad  range 
temperature  and  electrical  stability  for  use  in  an  uncontrolled 
environment 

*  Low  current  drain  —  A  plus  for  emergency  12  volt  standby  battery 
operation 

*  The  receivers  develop  maximum  usable  sensitivity  and  sideband 
rejection 

'The  transmitters  develop  15  Watts  Minimum  of  clean  rf  and  a  faithful 
reproduction  of  the  input  signal  Insuring  an  extremely  good  sounding 
repeater. 

*  Includes  a  high  quality  dynamic  microphone  and  a  detailed 
instruction  manual  pA  Res   add  6%  m 

50  MHz  $789.95  450  MHz  799.95 


51/4"x19"x13" 

OPTIONS 

Duplexers 

Basic  auto  patch 

Matching  cabinet 

.0005%  High  stability  crystals 

M.aggiore  Electronic  Laboratory 


144 +220  MHz  $699.95     plus  shipping 


845    WESTTOWN    RD. 

WEST   CHESTER,    PA.    1938D 


M36 

Phone  aiS  436-6051 


solid  state  continuous  coverage 

.E 
MM 


The  Drake  TT-7 


area  code     WAS  H I N  GTON  953-9535 
9624  FT.  MEADE  RD. 


BALTIMORE  792-0600 
LAUREL,  MD.  20810 
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Build  Your  Own 
CW  Keyboard  Keyer 

/• 
/• 

/ 


Save  Over  $17  5 

QSL  for  full  details 


*j 


ECM 


ECM   Corporation. 
412  N  Weinbach  Ave, 
Evansvilte,  IN  4  7711 
812-4  76-2121         E1 


-V- 


■*»«- 


-%v- 


REGULATED  POWER  SUPPLY 

•  Fully  reguiated,  dual  protected,  13.8  volts     ' 

•  Illuminated  on/oft  switch 

•  Hammertone  metal  case  t 

•  NEW  5-YEAR  WARRANTY 
33  Amp  (30  Amp  continuous)  $  I  19.95 

20  Amp  (16  amp.  conf.)  $64,95  * 

8  Amp  (  6 amp.  cont.)  $39.95 

TIMES  CABLE 

RG-8U  -  100'  multiples  18<t/ft. 

RQ-213U  -  (Non-contaminating  jacket)        ' 

-100'  multiples  22c/ft. 

Vt"  Aluminum  Jacketed  hardline— 50  ohm.     i 
500'  rolls  or  more  37<t/ft 

WILSON  ANTENNAS       ■ 

System  One  Tribander  (4  ele.)  $228.20 

System  Two  Tribander  (3  ele.)  $182.55     ' 

WV-1  40-10  Meter  Vertical $  66.35 

WR-500  Rotor  (List  price  $164.95)..  $112,95     , 
Send  S.A.S.E.  for  additional  information.  Include  ship- 
ping  charges   with   check   or    money  order.   (Ohio 
residents  add  4Vi%  sales  tax).  vis  also  ship  COD.    ' 

JRS  ELECTRONICS  ^ 

P.O.  Box  1893— Cincinnati,  Ohio  45201  ' 


-*»- 
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FT-227  "MEMORIZER" "« 
OWNERS  SCANNER  KIT 


Selectable  sweep  width  (up  to  full  band) 
Scans  only  the  portion  of  band  you  select 
Scans  at  the  rate  of  200  kHz  per  second 
Switch  modification  on  mike  allows  you 
to  scan  past,  or  lock  on,  any  occupied  fre- 
quency 

Complete  kit  with  detailed  instructions 
installs  inside  rig;  no  obtrusive  external 
connections 

Rig  can  easily  be  returned  to  original  con- 
dition whenever  desired 
Scans  to  preset  limits  and  reverses 
Automatic  bypass  of  locked  frequency  in 
3Vj  seconds  unless  you  press  lock-on 
switch  Kit  $34.95 

Pre-assembled  and  tested  $54 


Add  SI. 50  Postage  &  handling 


DEALERS  INQUIRIES  INVITED 


ELECTRONICS 


V16 


7S0  LUCERNE  RO 
SUITE120 

TEL.  534- 737-7293 


MONT RtAL,  QUEBEC 
CANADA  H3R  2H6 


10  thru  80  the  easy  way  !  I  ! 


L* 


"BIG  SIGNAL"  W2AUBALUN  * 

"OLD  RELIABLE"  W2VS  ANTENNA  COILS  * 

ANTENNA  KIT 

These  two  old  friends'*  get  together  with  120  feet  of  high 

quality  #14-7  strand  copper  antenna  wire  and  a  pair  of 

"END-SULATORS"  end  insulators  to  create  a  superior 

80  through  10  meter.  108  foot  long,  full  power  (1.000  watts/ 

2,000  watts  PEP  )  antenna.  Instructions  included. 

Price  $48.25  plus  $1.00  handling  charge. 

In  Calif,  add  6%  sales  tax,  Mastercharge  &  Visa  accepted. 


Order  from:  S-F  AMATEUR  RADIO  SERVICES 
4384  KEYSTONE  AVE.,  CULVER  CITY  CALIFORNIA  90230  Ph.  (213)  837-4870 


r* 


■  7th  ANNUAL' 


HAMBURG  INTERNATIONAL  HAMFEST 

PRESENTS 

HAM'0-RAMA 

1  "78" 


H22 


SEPTEMBER  16th  —  9  A.M.*  P.M. 
ERIE  COUNTY  FAIRGROUNDS  BUFFALO,N.Y. 

Speakers — Big  Prizes — Ladies'  Programs — Major  M?anttfacturers—R.V.   Hookups—  Indoor/ 

Outdoor  Flea  Markets— Talk  In  On  52  &  31/91— Off  N.  Y.S.  ISO  at  Exit  57 

Details:  H.I.H.  Committee,  10404  Cayuga  Dr.,  Niagara  Falls,  NY  14304 

Phone  716-297-0539  716-873-3984 


ALL  BAND  TRAP  ANTENNAS ! 


./.«*(3lilii]]$r- 


PRETUNED  -   COMPLETLY      ASSEMBLED- 
ONLY  ONE   NEAT  SMALL    ANTENNA     FOB 
UP  TO  6  BANDSI       EXCELLENT  I 
GESTED  HOUSING  AREAS  -  APARTMEH 
LIGHT  -  STRONG      -     ALMOST    In 


NNA     FOR  J 

FOR  CON-  In 

RTMENTS  \iS 

NVI5IBLE1  \ 


FOR  ALL  MAKES  A  MODELS  OF  AMATEUR 
TRANSRECE1VERS  -  TRANSMITTERS  - 
GUARANTEED  FOR  2000  WATTS  SSB 
1000  WATTS  CW.  FOR  NOVICE  AND  ALL 
CLASS  AMATEURSI 


COMPLETE  AS  SHOWN  with  90  ft.  RG58U-52  ohm  fe«dllne,  and  PL259  connector,  Insulators,  30ft. 
300  lb.  test  dacron  end  supports,  center  connector  with  built  In  Manning  arrester  and  static  discharge  - 
molded,  sealed,  weatherproof ,  resonant  traps  1"X6"-you  just  switch  to  band  desired  for  excellent  worldwide 
operation  -  transmitting  and   raclevlnfl!    WT.     LESS  THAN  5  LBS. 

80-40-20-15-10  bands  2  trap  —  102  ft.  with  90  ft.  RGSSU  -  connector  -  Model  998BU  .  .  .$4-9.95 
40-20-t5-1O  bands  2  trap  — 54ft.  with  90  ft.  RGS8U  coax  -connector  -  Model  1001BU  .  .  .$48,95 
20-15-10  bands  2  trap  —  26  ft.  with  90  ft.     RG58U     coax  -  connector  -  Model  1007BU  ....  $47.95 

SEND  FULL  PRICE  FOR  POST  PAID  INSURED  DEL.  IN  USA.  (Canada  Is  $5.00  extra  for  postage  - 
clerical  -  customs  -  etc.)  or  order  using  VISA  Bank  Americard  -  MASTER  CHARGE  -  AMER.  EX- 
PRESS.Give  number  and  ex.  date.  Ph  1-3Q8-236-5333  9AM  -  6PM  week  days.  We  ship  In  2-3  days. 
PRICES  MAY  INCREASE  SO  -  ORDER  NOW  AND  SAVE!  All  antennas  guaranteed  for  1  year.  Money 
back  trial  I  Made  In   USA  .  FREE  INFO.  AVAILABLE  ONLY  FROM. 

WESTERN  ELECTRONICS  Dept.  A7-  9  Kearney,  Nebraska,  68647 
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ANTENNA  SPECIAL 


!)  Wilson  System  One 
Tribander 

2)  Wilson  WR-500  Rotor 

3)  100  ft.  RG  8-X 

4)  100  ft.  8  wire  Rotor  Cable 
5}  2PL259— List  $465  for 
S385 

with   Ham  III   Rotor  add 

$30.00 

with    Sy    II    Ant.    minus 

$36.00 

with    Cushcraft    ATB-34 

minus  $20.00 


Kenwood  TS  820S  for  $1098 
get  SP-520  and  MC-50  mic 
free.  Kenwood  TS  520S 
$739  choice  of  SP  520  or 
MC50mic. 


Dentron  •  Tempo  •  Wilson  •  Larsen  •  Cushcraft  •  Hy-Gain  and 
many  more. 

Before  you  buy  your  next  Ham  Radio  "STOP"  and  take  time  to 
send  or  call  for  our  price  sheets.  You  won't  be  sorry  you  did.  We  ser- 
vice what  we  sell.  Charge  it!  with  BANK4MERICARD  or  MASTER- 
CHARGE  or  we  will  ship  C.  O.D. 

Jim  WB2JON 

BANKAMERIGARD        (716)    23S.7S40       MASTERCHARaE 


Amateur  Radio  of  Rochester 

1185    SCOTTSVJLLE   RD..    ROCHESTER.    NEW  YORK   14624 


A51 


The  Lightweight  Champ. 


only 

$79.95 


Kantronics  8040-B  Receiver 


The  8040-B  is  a  versatile  CW  receiver  at  a 
modest  price!  This  battery-powered  unit  makes  a 
great  camping  and  vacationing  rig. 

Prospective  haras  can  copy  real  QSOs  with  a 
reasonable  investment.  Watch  for  our  companion 
transmitter,  available  soon! 

Coverage  runs  from  3.650  to  3.760  MHz,  and 
7.050  to  7.150  MHz.  Write  us  for  more  details! 


KANTRONICS 

(f  1 3  The  Lightweight  Champs. 


Telephone  913  842-774S 
Lawrence.  Kansas  66014 


1202  Easi  23rd  Si 


Model  43.  SI 20 

CC-1  Leather  Case:  $25 

Eiements:  $36  to  $42 


ifliw  live  in  Florida.  Georgia  and  Louisiana. 

We  have  regular  Bird  customers  in  Texas,  Alaska, 
Minnesota  and  dozens  of  other  states  as  well  as 
Washington.  They  come  to  us  because  they  know  we 
have  a  gigantic  stock  of  Bird  and  that  we  ship  the  same 
day  and  that  we  prepay  Bird  orders  over  $145.  Add  to 
this  the  fact  that  we  are  the  oldest  and  largest  Amateur 
store  in  the  Pacific  Northwest  and  you  get  a  glimpse  of 


why  we're  so  popular  — 


AMATEUR  RADIO  SUPPL 
SEATTLE       B 

621 3 1 3th  Ave.  So. ,  98108  (206)  767-3222 

Washington  Residents:  To  Order,  CALL  TOLL-FREE  1-800-562-8326. 


ARRL  HUDSON  DIVISION  CONVENTION 


PLAYBOY  RESORT  &  COUNTRY  CLUB 

AT  GREAT  GORGE 

McAFEE,  NEW  JERSEY 

SPONSORED  BY  THE  HUDSON  AMATEUR  RADIO  COUNCIL,  IMC. 

NOVEMBER    10,  1L  12,  19/8 

SPECIAL   PROGRAM    FRIDAY  NIGHT 


EXRI3I7S LECTURES FORUMS FLEA  H&SXEX 

FRF.E    PAUSING COXE    FOR   fitt    B*3    OR    WB   WEAKEST!) 

LOW   BOOK   RATES INDOOR   ?COL FAJilLX    KM 

ATTEND  THE  SATURDAY    NIGKT    3ANQUET   AND    ENJOY 
.  RON    SWOBODA   WA2HVM    AND    JEAN    SHEPHERD   K20HS 


ADDITIONAI    INFORMATION  CAN  BE  OBTAINED  FROM:    HANK  WENER  WB2ALW. 
CHAIRMAN.  BY  WRITING   TO  HIM  AT  53  SHERRARD  STREET.  EAST  HILLS.  U.  Y.    11577 

FLEA   MARKET    INFORMATION  :       WtitR    to   ?et^r    ^rrak  ,    23    Rowland    Aver.ne   , 
Clifton,    N,~.    07012.    Please  enclose    a   large  S.A.5.E..yon  car.  call   Pe-e 
nights    at    201    779-4590    or    Dave    Rettig,    days    at    20  1    354-1600. 


use  coupon  (or  facsxktle: 


CRDSR  REGISTRATION  ANC  3ANQUE 


.,,... 

p  -3.  so."  w* 

tv>  K^uf  K  uiL'i  ^.j« .  i  (f£h£HF  Afc*   F33  "■iC5<*iH'C1nf  .L 
H'JE-U^TtrCJI  MMJU*  -■rKE-5iiv-  .-.'lAS-nfi 

HERE  15  KY  LASfrSE  5.A.S.E    -  PLHrA 

rStND- 

nnnflc;q 

pAWQUETTICKbKSl  AT  SIS. 00 

CITY                                                                 STATF                         /IP 
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now 
125! 

the  all  new  2  meter  VHF 
amplifier  from  Westcom. 

•  An  add-on  unit,  no  internal  connections  or  adjustments  required 
to  associated  equipment  *  Standard  Amplifier  Models  operate  FM. 
Linear  Models  operate  all  modes:  SSB,  FM,  AM,  RTTY,  CW,  etc. 

•  "Microstrip"  design  provides  high  stability  and  optimum  perfor- 
mance over  wide  bandwidth  •  Factory  adjusted,  no  tuning  required. 

•  Mobile  mounting  bracket  included  ■  RF  sensing  T/R  switching, 
adjustable  dropout  delay  •  Remote  keying  capability  •  Thermally 
coupled  biasing  •  Reverse  Voltage  protected  and  fused  •  Conser- 
vatively rated  with  oversized  heat  sink  •  Red  LED  indicators  for 
monitoring  DC  and  RF  •  Ninety  day  material  and  workmanship 
warranty 


MODEL 

INPUT 

MINIMUM 

MAXIMUM 

PRICE 

NO. 

POWER 

OUTPUT W. 

CURRENT 

(watts) 

(at  max  input) 

13.8  VDC 

FM  Mode:  U4-H9  MHz 

2M  15x90 

5-15 

90 

11 

139.95 

2M  25x125 

10-25 

125 

18 

169.95 

Atl  Mode  -  Linearized: 

144-149  MHz 

2M  15x9QL 

2-15 

90 

11 

149.95 

2M25X125L 

5-25 

125 

18 

1 79.95 

FM  Mode:  120-Z25  MHz 

1.3M  15x70 

5  15 

70 

10 

available 
soon 

•Linear;  AM,  CW,  FM.  SSB 

RTTY.  Linear  models  work  well  with  low  power 

transmitters  of  2-3  watts  to  yield   30  - 

40  w  output. 

size:  4  1/8  x5  1/2x2  5/8 

technical  specifications  and  data 

subject  to  change  without  notice 

IF  NOT  AVAILABLE  FROM  YOUR  LOCAL  DEALER,  CONTACT: 


ENGINEERING  vm 

1 320  Grand  Avenue      San  Marcos 
California  92069        (71 4)  744-0728 


TR-80  OWNERS 

NOW  SEND 
MORSE  CODE! 


I  Level  I  &  II  cassettes  included 

>4or  I6K 

v  Assembled  &  tested  PC  board 

I  All  hardware  •  complete  Instructions 

*  4  separate  recallable  messages 

•  Keyboard  butter  •  you  type  ahead 

>  Keyboard  one-Key  speed  change 

>  Plugs  on  the  TRS-So  port 

iNo  modifications  to  TRS-86  required 

>  Keys  solid  state  a  grid  Mock  rigs 
t  Sidetone  included 

>  Machine  language  program  *  not  basic 


SEND  PERFECT  CW 
S     $39.95 


MICRO-KEYER 

BOXK 
KINGSPORT,  TN  37662 


M58 


CONNECTOR  ASSORTMENT 
$25.00  $23.50  Bach 

Postpaid  lots  of  three 

Includes:   5-PL259,   5-S0239,   5-UGI75,   5-UGI76, 
2-PL258.    I  -  DM,    I  -  M358.    2  -  M359.    I  -  UG255, 
I  -  UG273,    2  -  PL259PO,    I  -  I02I-2Q,    f  -  Lightning 
Arrester. 
Master  Charge  &  Visa  accepzed  /Send  for  Free  Catalog 


CDAKIT 


PrO.-Bon    I0I-A 


Dumont,  N.  J.  07628 


Circle   C2l    on    Reader   Service   Card 


MILITARY  SURPLUS 
.WANTED 


WE  NEED: 


ARC-34,  ARC-51BX,  ARC-92, 
ARC-94,  ARC-102,  ARC-109,  ARC-115, 
ARC-116,  ARC-131,  ARC-134,  ARC-164, 
ARN-82,  ARN-83,  ARN-84,  ARA-48,  ARA- 
50,  APN-81,  APN-133,  APN-147,  APX-64, 
APX-72,  618T,  490T-1,  CU-1658A,  CU- 
1669A,  807A,  GRC-106,  URC-9. 


Top  dollar  paid  or  trade  for  new  amateur 
gear.  Write  or  phone  Bill  Slep,  (704)524- 
7519.  Slep  Electronics  Company,  Highway 
441,  Otto,  North  Carolina  28763. 
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PEP  TYPEsfl 


PEP  Hff-i   IP4S.JHS  FILM  lifts  ii<  in   Mffill  lis*  pttrf  n[r! 
SO  CPEMCILS  or   FrlOTOCITlPIt  if;Lirri') 


■3n,  tMriml  rwUruli  relied  =rt     5ti:iliiH  tuiJi.  AfirtBfEi.i  tbtarf: 


SEE  POPULAR  ELECTRONICS 
FEB  v78  ISSUE! 


f [KiHlV  you  tin  nuke  HIGH  QUiUIFr  piiriled  mciril  iiaards  riirtf  Mr  IrDm 

fnipiint  ca  Hirudin  ft   a rl ce Eeii   Car  aha  if  jifd  la  mjio  speculiifii 
mswi  lacc-s    lioil  a-Jinrl  n"ecatsr  eoirijiMent  pisceoimt  dcwEs  &  attnr;. 


Small  Pkg.  6pcs  4x6  $5,49 
Med,  Pkg.  4 pes  6x9  $6.95 
Large  Pkg.  3pcs  9x12  $7.95 


rLrP26 


?P.HKl   G1RCW7  WtGDllCTS  CO 
P.C.  EM    4ft^4 
(tHtlM.  MI       SMH 


AMATEUR 

TELEVISION 

ON 

439.55  MHz 


INTERESTED? ACTIVITY  IS 

INCREASING  EVERYWHERE 
YOU  CAN  GET  ACTIVE  IN  YOUR 
AREA  WITH  OUR  PRODUCTS- 

AM1B  FSTV  CONVERTER 
complete  $  150.00 

AXIOB  FSTV  TRANSMITTER 
complete  $385.°° 

CALL  812-336-4775,OR  WRITE  US, 
FOR  COMPLETE  DETAILS 

APTRON 

LABORATORIES 

PO  BOX  323  A6 

BLOOMINGTON,  INDIAN  A.474  01 


PET  OWNERS 


SEND-RECEIVERTTY&CW 


MG5K 

$69.95 

KIT 


M65A 
$99.95 
WIRED 


■  Automatic  send  &.  receive:  RTTY  rind  CW 

•  Complete  hardware  and  software  package 

►  Connetls  (o  your  PET  User  Port  And  irie  Lcey'nead- 
phone  jacks  of  your  rig 

•  Ten  message  memories — 255  char   each 

•  Keyboard  buffer— allows  typing  ahead 

►  Uses  built-in  PLL  or  external  TU 

►  Mor^e  irainer — random  5  letter  words 

►  Inciucies  hardware,  cassette  6.  manual 

►  TRS-SO  version  available  soon 

Write  or  call  for  derailed  brochure 


1/IICROlRONICS 

Dept.  S. 

gl^MII  S943  Pioneer  Rd. 

Hughson,  CA  95326 

!■■■]  (209)  634-8888 

California  residents  add  6%  tax 


M48 


JUST  GETTING  ON  THE  AIR? 

See  Adirondack  for 

D  New  Equipment 

D  Used  Gear 

□  Friendly  Advice 


LKBM 


mvif 


Supply 

185-191  West  Main  Street  •  P.O.  Box  SB 
Amsterdam.  N.Y.  12010  Tel.  [518]  842-8350 
Just  5  minutes  trom  N.Y.  Thruway  —  Exil  £7 


Same  day  shipment.  First  line  parts  only.  Factory 
tested  Guaranteed  money  back.  Qua;ity  iC's  and 
other  components  at  factory  prices. 

INTEGRATED  CIRCUITS  jgjj    " 


■;.: 


P.O.  Box  4430M  Santa  Clara,  CA  95054 

^For  will  call  only:  <40B)  988-1640 

■k  2322  Walsh  Ave.    ^ 
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Sinclair  3 'A  Digit  Multimeter 

Salt  .AC  oper.  1  m\J and  ,] HA  rescltlio' 
Resistanw  lo  20  ireg  ' J  =  accuracy  Srna.  I 
pcrtablE.  comjleltlyassem.  to  case.  1  yr. 
guarantee  Best  vaiue  ever!         S59.95 


Not  a  Cheap  Clock  Kit  $14.95 

Includes  everything  except  case.  2-PC 
boards  6-, 50"  LED  Displays.  5314cIock 
chip,  transformer,  all  components  and  lull 
instrucs.  Green  and  orange  displays  also 
avail,  Same  kit  w/.60"  displays.    $21.95 


Digital  Temperature  Meter  Kit 

Indoor  and  outdoor.  Switches  back  and 
forth  Beautiful.  50"  LED  readouts.  Nam- 
ing like  it  available.  Needs  no  additional 
parts  tor  complete  full  operation.  Will 
measure-tOD'io-  200'  F,  tenths  of  a  de- 
gree.air  or  liquid.  Very  BKwate  S39.95 
Beauti'ul  hardwood  ease  ■.   " tiet  S11.75 


NiCad  Ball.  Fixer/Charger  Kit 

Opens  sno-ed  ecus  that  wont  hoid  a 
charge  aro  men  charges  them  up.  a!l  n 
cue  Kit  wlu  i  parts  &  instruc.        S7.25 


RCA  Cosmac  VIP  Kit  275.00 

Video  computer  *tth  games  and  graphics 


78  IC  Update  Master  Manual 

1978  IC  Update  Master  Manual  S30.00 
Complete  IC  data  selector  21 75  pg.  Was- 
ter reference  guide.  Over  42, GOG  cross 
references.  Free  update  service  through 
1978.  Domestic  postage  S3.50.  Foreign 
$6.00.  final  1977  Master  closeout  S15.00 


New  Cosmac  Super  "ELF' 

FiCA  CMOS  expandable  \u  64K  micro- 
computer '.'.-HEX  keypac  noutarc  i-atte" 
ojIFl:  for  graphics.  Just  M  .in  and 
startloacmcyaurprograni.  .ing  the  res-- 
c-e^:  mtjriiior  on  ROM.  Pusnhutton  selec- 
[ion  oral  ■  ir  CPU  modes.  LED  indicators 
of  curre~ :  CHU  mode  and  four  CPU  states. 
Single;-  p  op.  for  program  debug.  Built 
in  pwr.  supply.  25S  Bytes  of  RAM.  audio 
amp.  S  spkr.  Detailed  assy.  man.  w/PC 
board  &  all  parts  fully  socketed.  Cump. 
Kit  $106.95.  High  address  display  option 
8.95:  Low  address  display  option  9.95: 
Custom  hardwood  cab.;  drilled  Iront 
panel  19.75;  Nicad  Battery  Backup  Kit 
w/all  parts  1,95;  Fully  wired  &  lested  in 
cabinet  151.70;  1802  software  club,  10- 
12  pg.  monthly  publication  12. DD  peryr 

4K  Etf  Expansion  Board  Kit 
with.  Cassette  1/F        S79.95 

Ava.nable  on  board  options:  tK  super  PtOM 
monitor  S19.S5  Parallel  I/O  port  $7.95 
RS232  Iff  S3.5B  TTY  20  ma  Iff  SI. 95 
S-100  Memory  Iff  $4.50 

Tiny  Basic  Ear  ANY  180?  System 

"issette  S10.00.  Or.  ROW  V.    r:    $38.00. 


30^:  0 


.■    ct    ccce 


listing  c-  paper  taoc  v.vi -urr,  ai  55  50 

Original  ELF  Kit  Board  S14.95 


PROM  Eraser 

Ullravic-let,  assenbied 


$49.95 


Video  Modulator  Kit     $8.95 

Convert  your  TV  set  into  a  high  quality 
monitor  without  affecting  normal  usage. 
Complete  kit  with  full  instructions. 


60  Hz  Crystal  Time  Base 

Kit   $4.40    Converts  digital  ciodis 

from  AC  line  freguency  to  crystal  time 
base.  Outstanding  accuracy  Kit  includes: 
PC  heard,  MM5359.  crystal,  resistors, 
capacitors  and  trimmer 


Clock  Calendar  Kit      $23.95 

CT7015  direct  drive  chip  displays  date 
and  time  on  .6"  LEDS  with  AM-PM  indi 
catoi.  Warn/doze  feature  Includes  buz- 
zer. Complete  with  all  parts,  power  supply 
and  instructions,  less  case. 


2.5  MHz  Frequency  Counter 

Kit  Complete  kit  less  case        $37.50 

30  MHz  Frequency  Counter 

Kit  Complete  kh  less  case        S47.75 
P'escate' Kit  to  3S0  MHz  S19.95 


Stopwatch  Kit  $26.95 

Full  six  digit  battery  operated  2-5  volts. 
3.2768  MHz  crystal  EsMjracy.  Times  to 
o9min..59sec..SSi  1-Msk  iimesstd., 
split  enc  ^aylor  7205  crip,  all  compo- 
nents minus  case.  Full  mstruc. 


Aulo  Clock  Kit  $15.95 

DC  clock  with  4-. 50"  displays.  Uses 
National  MA-1012  module  with  alarm 
option.  Includes  light  dimmer,  crystal 
timebase  PC  boards.  Fully  regulated, 
comp.  instructs.  Add  S3  95  forbeaulifu 
dark  gray  case.  Best  vaiue  anywhere. 


'ERMS:  S5.00min.orderU.S.Fitnds.Calilresidenlsadd6%la«.  FREE,  s    d  .  ,  fl     HEW  1978 

BankAmericard  and  Master  Charge  awepled.  mil«T  m»LOG  include  28  Sunt. 

Shipping  charges  will  be  added  on  charge  cards.        QUEST  CflTAL0G- lnclude  ZB*  stamP- 
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VARIABLE  POWER  SUPPLY  KIT  $11^ 


Continuously  Variable  from  2V  to  over  15V 

Short-Circuit  Proof 

Typical  Regulation  of  0.1% 

Electronic  Current  Limiting  at  300mA 

Very  Low  Output  Ripple 

Fiberglass  PC  Board  Mounts  All  Components 

Assemble  in  about  One  Hour 

Makes  a  Great  Bench  or  Lab  Power  Supply 

includes  All  Components  except  Case  and  Meters 


FREE 


ADD  $1.25  FOR  POSTAGE/HANDLING 


SPECIALS-THIS  MONTH  ONLY 


Swmmim  FJiad?  50V  10mA 
Gafrtianuim  Diode  80V  2GumA 
Silicon  Diode  100V  10mA 
Hot  Carrier  UiadE  [HPZBCG,  etc.) 
Powor  Vaster  ^-^VtQul®<l3^M\^^ 
(5pe£5&  CfrcuTts  incruded  v/ith  F7) 
DIODE  GRAB  BAG-MbtediBnars.restTfrers.ett. 


1-M34A 

IN279 
IH314 
JN5253 
FJ 


ZN70B 
2N9t8 
2M2G0a 
2AI2920. 
ZN3904 

2N4BG9E 
2N48B3 
F.112 
7IS74 


NPN  Higii-SnitMl  Snitch  75rrs 
UHF  Transhrtar-OWAnip  up  to  5  EWi 
PChsnnel  FET  Amplifier 2E0^njhD5 
NPN  Dual  Transistor  3mV  Match  (j22& 

NPN  Amc/SwiEtliiaifla  4tlV  2DflmA 
FnlP  HF  Amplifiers  SwrteJi 
N-Ckatinel  Audio  FET  Sup«r  Low-Nota 
150  Vol!  ?rjf  Tjaressdar  for  Keyar 
N.CrmnndFETVHf  RFA^p 
W-Cliannsl  FET  Highspeed  SkaTtsli  4D',i 


Hftl 


4/$1 
1/S1 

$i.ec 

2.9S 
SCSI 

3/S1 
2/$1 
2/Sl 
3/$1 
3ft  1 


LM304H 

LM3C9K 

LH317K 

LM38-3M 

W556EA 

LM723EH 

iH7fl7 

2102 

27400 £ 

CA301SA 

CA3D28A 

CA3075E 

HC4558 

N5.55GV 

N555BV 


LP-1D 


Low  Bias  Current  Dp  Amp-  Super  709 
5  Volt  Regulator  TO  3 

Adju-oahle  Voltage  R*gubtof         2  37V 
Z  Watt  Audio  Powat  Amplifier  DIP 

Phtra  Locked  Loop  DIP 

Precision  Voltage  Regulator  DIP 

Dual  741  Comptniwtcd  Op  Amp        DIP 
in?43i![Sratic  RAM  (1024  «  1}        RIP 
FETInput  Op  Aap-lika  ME  53GfrA740 
4-T  hrs>  si  n  r;  Aria  v  /D  a  r.  i  n  jicn 
RF/IF  Amplifier  DS  to  12bMHz 
FM  IF  Ainn/Limitjir/Betertcr  QiP 

DadHijIi  e^isiCoAfiiiJ  mDIP 

PreeTciori  Fan  Op  Ajnp  mDlP 

Dual  Hi  GaTrr  Op  Amp-  Camp.         mOIP 
Function  GeriBKrtor/V£0  with  circuits 


3ft1 
2/$i 
51 .75 
1.95 


1.45 
3/51 
2/S1 


LOGIC  PROBE  kit-TTL,  CMOS,  etc. 
Madiiqifl  case  included— K  hu  assamfcCv 
SEND  FOR  ADVA'S  NEW  1979  CATALOG 
NEARLY  1000  SEMICONDUCTORS,  KITS,  CAPACITORS,  ETC. -SEND  254  STAMP. 


OTHER  ADVA  KITS: 


LOGIC  PROBE  KIT-Use  W(<B  CMOS,  TTLr  DTLj  HTI.,  HTL,  HiHIL  MO1  moil  MOS  IC.% 

Built-m  protect  fun  against  polarity  reversal  ar.rf  avervoltage.  Draws  only  s  few  mA  from  circuit 
under  ten.  Duii  LED  readout.  Complete  kit  includes  esse  and  dip  leads.  ONLY  57.35 

FIX£D  REGULATED  PQWE£  SUPPLY  KITS-SriDrttifcuit     proof     with    thermal     current 

Slimline'  Compact  we-  and  typical  logulaliort  of  0.554  make  *ha«  idoal  fur  jtiqsI  clettioriic 
StCiUOK,  Awriabltr  for  5V  »  SOfimA.  6V  4?  EMmA.  SV  £>  5MmA.  12V  £■  400mA.  ?5V  Hi 
330mA..  Specify  vclisge  when  ardermg,  53.95  ca. 

.■      ■         -  :     ■     ■      ..  ■  ...:.  .     .■      .     :"    .:!       .  V' 

fiber-jkrs  PC  bDerds.  PL>w*r  ajpply  t:[ts.  &a  nt! 

pwlMJSild  IrandEing 


ts,  Miripleie  d-e-iailed  h 


■s,  Add  $1.25  per  kit  for 


:;:■••..  Bwn  Ujis  ad.  FREE  ON 
-749  SJual  Or  Amp  or  two  £  100 
2/31  /7B.Owfre?  iwm  nnr  wfe 


tMAIL  IMC-Wr  FREE  DATA  SHEETS  siwpli«d  wlih 

REQUEET-741  Op  Amo  with  Wary  order  of  S5  ot 

FET'avfbih  werv  ertfer  of  SIOot  mure. p03tfn»rk«d  p<i 

ORDEH   TQDAY-AII  rtsms  SLbject  !o  pnni  jflc  and  pricES  «jn|ert  tc.  charge  without  ricticp, 

A[|  iteEcsare  new  EJjrplLipaits-100%  f  jnctioiiafly  tasted. 

WHITE   FOR    FRE.E   CATALOG  #7S    oHsring  over  7D0  s?m i conduct ors  carried  in  stock. 

TERMS.      Sand   chfrcV  or   mane/  aide!  (U.S.  tunds]  with  ender.  Acid  a-&  po5[aDP  inr  US, 
Canada  jntt  Mbkjco.  SI. 00  kindling  iharnc  on  crsJers  Lmitir  £10.  Calif,  residents  jdd  6S  5al« 
..-.J..-..--.-:  ■".'■:':..■■  litass.  COO  nrde.n— addSl.  00  service  charge. 


MORE  SPECIALS:        10. 

RC4135DN   i!5V  t?  50nr>A  VOLTAGE   REGULATOR  5C.  Vety  essy  lo 

use.  Makes  a  neat  Highly  Regulated  ±15V  Supply  for  OP  AMP's,  etc. 

Requires  on!1/    unregulated   Oc    J1S-30V)  and  2  bypass  capacitors. 

With  Data  Sheet  and  Schematics.  8-pin  mDLP  $1.25 

RC4136  Quad  741  Low-Noise  Op  Amp  mDrP  $0.95 

LM'1304  FM  Multiplex  Sterao  Op.rn adulator  DIP  0.99 

LM2111  FM  I F  Suhsystem  fIF  Amp,  Oet.,  Limber)  DIP  0.99 

TW62e3  Hot  Carrier  Diode  0.4V  ©  1mA  0.1ns  DO  35  1.00 

ZEJVERS-Specify  Voltnue  3.3,  3.9,  4.3,  5.1 ,  6.8,  8.2  400mW  4/Sl.OO 

9.1.10.  12.  15.  16.  ia.  20.  32,  24.  37,or  33V  [tlOJi)      1  Wan  3/51.00 

•  MONEY-BACK  GUARANTEE 

•  ALL  TESTED  AND  GUARANTEED 

ADVA 

BOX  4181  GB,      WOODSIDE,  CA  94062 
Tel.  {415)   328-1500 


ELECTRONICS 


DIODES 
ZENERS  & 
RECTIFIERS 
1N45610 
1N45B  Sj 

1N4olw         . 
1N1S6  ai 

IN74GW 
1M7M  flr 

1  fd  91 4  ■         14, 
Ifd^Mtn 
1N97i  *' 

i*ijtoe 

1H1O011 
ICliMZ 

1pjaiJ04 

IWOGu 

10I4DC9 

lWdrjrj.7 

1N414S 

1N41H' 

1N437D  Lo 

IH4372 

1N44E4 

lN47ZBta 

1K9753 

IW6Z31  H 

1NS73E 


VARACTOHS 
IMSlMto 

IN  SIM  ! 

OS  144MH?  s 

PT432MHI  S 
MV830to 

MVB3Z  " 

UV1570T0  . 

MtflGM  * 
MVIfTSete 

MV1872  s 
MWZZD1  to 

MV2ZBS  s 


TRANSISTORS 

2EJ7DS  Si  .54 

ZN71B  .IA 

ZN7ZU  .43 

ZBI91S  3/S1 

ZME13  saja 

ZM1711  .ZS 

ZM&9Q  .JS 

2H1B93  M 

?tm\&  ,l< 

?Ktttth  S^SI 

ZNZ6Q6  to 

HNZ6J9  s 

ZUZ9B&  M-^( 

ZiaSOGA  .2' 

ZN3553  Sl,S[ 

mm  6t$\ 

ZW36S4  arai 

ZVJ6S5tn  „_ 

ZH3538  "T 

ZH3B3S  Hf$l 

ZH3G3SA  U?*l 

ZJnfHI  S/S1 

2M3612  S/S! 

2N3c43  E^SI 

2H3G14  4/£1 

ZN3S36  4^S1 

Z»3G9fl  Jf*1 

ZH3691  in  , 

2M3634  4'si 

2H3821  SDLSC 

2M3B2Z  .71 

2H38Z3  At 

2IJ3BES  .7E 
2H3S03IO*    ,,fti 

5M3S19  S5rjf 

2N3SZZ  i..0t 

Z.H3S59  LIE 

2H397CI  1JJC 


ICor  FET's  WITH 
S5&S10ORDERS.T 
DATA  SHEETS 
WITH  MANY  ITEMS. 


LINEAR  IC's 

LW34BK5  5UD 

LM3WT-S  1.3Q- 

LM34HT-6  S.ZO 

LIA34QT-1Z  1.3B 

LMM0T-15  1Z0 

LM3MT-2-1  1.Z0 

LMJ7GH"  5S 

LM377N  2.SQ 

LL13BQN  tZ9 

Ht5MV*  2/Sl 

UES6GA  SD-99 

LLUUDSH  ,Z4I 

LM7&9CSI  .Z3 
LM7?3M 

LH739N 
LM741CH 
tH7l1.CN" 
LhfMICMId 
LKia7CM 
74&CJ  HIP 
MM  DIP 
944f;Pn0lt1 
LH1304H 
LM14SSN' 
LM2111N 
XR2BS6CP 

Z74QDE  !^& 

CA307BP.  1.7E 

CA304B  JS4- 

LU3B78N1  1.4& 

CAaiftB*  M 

imam  .lis 

SWt540  1,50 

RC4194TK*  Z.SP 

RC41D5DH1  1.25 

RC41BSTK-  2.Z5 

LM435DCN  2.DD 

RC4568DN  .55 

N&E50V     '  ,$5 

HEEB9V  .SO 

jiA)Ba£.UC  1JS 

8638  Dl^*  3.75 

0M75492  -9S 


TRANSISTORS 

TBANS1ST0RS 

JN4091 

3/J1 

ZN6B3a 

?*i 

2Knm 

tuts 

2MES4B 

7/tl 

ZN41Z1 

Sttl 

CF543 

&1.0S3 

ZN41Z2 

3/$1 

CPSSC* 

5&.0E 

2N4124 

S/*l 

CPS51 

SJ.0E 

2N4Z4B 

ittl 

Eioa 

4/S1 

ZH4Z4S 

S/Sl 

EtQt 

3/Sl 

2S425D 

fl^Sl 

E1B3 

3J*I 

7N477A 

5/SI 

itTS 

3R1 

5N4305 

SO -29 

UPFirjftc 

3fSl 

2N4303 

.29 

UPF1"4H 

MS433S 

s; 

wCF:i>: 

4»ft1 

7N43GlU 

Z/R' 

MPS6S3  5 

3ffi1 

7N4391 

£1 

SF10D1 

4^.?1 

^HS3fl! 

gii.S0 

$E1O03 

afin 

ifi4.1IE 

Z/S1 

sezooi 

4Wl 

Udd41EA 

SD.EB 

SezOOZ 

4^1 

mdaje  tn 

SI 

^esddi  tv 

3/Sl 

1W4BG1 

■SSS0C3 

^KOSSiE 

?/S1 

SE50ZQ 

saje 

2«4W3E 

Z/Sl 

T1S73  to 

a/*i 

i«4a*1 

PM 

rlS75 

2S4955 

2N5QS1 

ZMSDSB 

2AI51 2S  ta 

ZNGUS 

ZKBI1B 

2S5135I 

77J3163 

WSIS'J 

ZAI519S 

■&US21E 

3/S1 
4/R 
4/f5l 

e/si 

5/S1 
■5/51 

3/£1 
$5.BB 
S.SQ 
3/31 

DIGITAL  IC'S 
MU573EN     OT-35 
SN740DN          .16 
SN741DN          .IB 
SN74ZDN         .IE 
5N7440N          .IB 
3P04Slrl          .IS 
SN74/3N          -3S 
S^"ja?3N          .AS 
SWJ4?eN         M 

siiviwn       .44 

Z7JE30B 

2/51 

LINEAR  IC'S 

ZAIE397 

S1.SD 

LM10GH 

S3  50 

ZWM32 

1.90 

UIMIAH 

.27 

ZNS9E7 

3/S1 

LM307H 

17 

ZAI545S 

S9.3S 

LU3IIN 

.68 

ZAIE494 

^£1 

LU3BSK 

J4 

2K5$£ 

?;$1 

LM311N 

je 

!W»3W3 

S.1II1 

LM320KE 

us 

ZAIEM4 

2,50 

i.u37rjK-i: 

us 

ZS55-B1 

1?(ln 

LM3Z0H1S 

1.35 

S1.D0 


51.40 


%        *SUPER  SPECIALS:      f 


1IM34      Garmanium  U\ads 
1N914     lOOV/IOrrA  Diode 
1N4001  50V/1 A  Rectifier 
1N4154  30V1M914 
BR1  50V  1^A  Bridge  Rflc 
2W2222     MPN  Transistor 
ZNZ9Q7  PPJP  Transistor 
2N3055  Power  Xistor  10A 
2W3904NPN  Arap/Sw^lOO 
2N3906  PNP  Amp/Sw  j31(J0 
CP650  Power  FET  Mmp 


10/f3l 
20^1 
15/S1 
25ft  1 
4/$l 
6/41 
6/$1 
$0.75 
6/$1 
6/$1 


FSA2501 M  Diode  Array 
MPF102  200MHz  BF  Amp 
40673  MOSFETRF  Amp 
LM324  Quad  741  Op  Amp 
LM376  Pos  Volt  Reg  mDfP 
NE555  Timer  mDiP 
LM723  2  37VReBDIP 
LM741  Comp  Op  Amp  mDfP 
LM145R  Dual  741  mD(P 
CA30&6  5  Trans  Array  DIP 
RCA29  Pwr  Xislor  IA  30W 


R  F391  R  F  Power  Amp  Transistor  10-2SW  @  3J0MHS  TO  3 
555X  Timer  Tjis-1hr  Different  pinoiit  from  555  (wAtala) 
RC4194TK  Dual  Tracking  Regulator  +0.2  to  30V  @  200mA  TO-BS 
RC4195TK  Dual  Tracking  Regulator  ±15V  f  100mA  (TO  66) 
£038  Waveform  Generator  'vFI  A  Wave  With  Circuits  &.  Data 


2/S1 

3/$1 

$1.75 

M 

.55 

.38 

3/$1 

6/4 1 

3/$1 

,62 

.70 

S5.00 
3/$1 
S2.50 
$2.25 
S3.7& 


NEW  SPECIALS 

LM31SCIM 

High  Speed  Op  Amp  50V/,us  mDIP 

S0.94 

1N27D 

Germanium  Diode  80V  200mA 

4/$1 

LM318D 

Highspeed  Op  AmpB0V/M5DIP 

.90 

1N823 

Temp  Comp  Reference 

LM339IU 

Quad  Comparator  Single  or  Dual  Supply 

.79 

6.2V±5%  i  .005%/°  C 

$0.60 

LM380N-8 

54W  Audio  Power  Amplifier  8-22V 

.90 

1N914 

Silicon  Diode  100V  10mA 

25/$1 

NE567V 

Tone  Decoder  (PLL)  D.01Hz  to  500kHz 

.99 

1N3044 

100V  Zener  1W-Betterthan  an  0B3 

.75 

XRS67CP 

Tone  Decoder  (PLL)  0.01Hz  to  500  kHz 

.99 

1IM3045 

110V  Zener  1W-Better  than  an  OB2/OC3 

~~:75 

LIW7Z3CI\! 

Precision  Voltage  Regulator  2-37V  DIP 

3/$1 

1IM3071 

200V  100mA  Switching  0iode40ns 

.30 

LM747CM 

Dual  741  Compensated  Op  Amp 

2/$1 

2N2915 

NPN  Dual  Transistor  3mV  Match  r?100 

$1.95 

SAD10Z4 

Dual  512  Stage  (1024)  Audio  Delay  Line 

2M3819M 

l\l-Channel  RF  FET  100MHz  Amp 

.35 

"Bucket  Brigade"  Appl.  Data  included 

$18.95 

2IU4020 

PNP  Dual  Transistor  5mV  Match  ^250 

5.00 

XR2ZD6CP 

Function  Generator  with  applic.  data 

4.40 

2N4445 

W-Channel  FET  5n  Switch 

3.50 

XR224ZCP 

Long-Range  Precision  Timer  ^s  to  days 

1.50 

2N5394E 

Ultra-Low  Noise  J-FET  Audio  Amp 

$1.25 

1  YEAR  TIMER  Kit-2  XR2242'sand  Applic.  Note 

3.00 

2N5912 

DualJ-FET  RF  Dif  Amp  to  8Q0MHz 

2.90 

LM2901N 

Quad  Comparator +5V  or  2  to  36VDC 

$1.20 

2M6028 

Programmable  Unijunction  Transistor 

.45 

CA3D18A 

4-Transistor  Array/Darlington 

.99 

2N6449 

300  Volt  ftl-Channel  J-FET  Amp/Sw 

2.00 

C A3 028 A 

RF/IF  Amplifier  DC  to  120MHz 

1.25 

CP640 

Broadband  FET  RF  Amp  140dB 

RC4G58 

Dual  High  Gain  Op  Amp  mDIP 

3/$1 

Dyn  Range 

$4.50 

SPACER  Kit  -  4  ea  of  B  assorted  size  spacers 

Si.oo 

E304 

N-Channel  RF  FET  3.8dB  WF  @400MHz 

.50 

+  t5  VOLT  Regulated  Power  Supply  Kit-Easy  assembly. 

MPSA12 
TIS88  . 

NPN  Darlington  Transistor  /?20,000 

.75 

N-Channel  FET  400MHz  RF  Amp 

.60 

5mV  regulation,  100mA,  fully  protected. 

Includes  ail  components  and  hardware. 

RESISTOR  Kit-150  pes T4W,  20  most  common  values. 

no  PCB  or  case-Add  $1.50  for  shipping 

$13.95 

individually  packaged,  5  to  2D  pes  each  ■ 

$4.95 

PC  BOARD  Mounting  Kit-8  ea  spacer,  screw,  nut 

and  waslier-32  pes  total . 

$1.00 

SEND   FOR 

ADVA'S 

NEW  1979 

CATALOG 

MEARLY  1000  SEMICONDUCTORS,  KIT! 

5,  CAPACITORS,  ETC.-SEIMD  254  STAMP. 

HkM   m  *m      A24 

BOX  4181  GB 

A 

IjI/A 

WOODSIDE,  CA  94062 

#^ 

L«dF   Win      ELECTRON 

JICS 

Tel.(415)    328-1500 
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T.M. 


SQHE 


BUILD  YOUR  OWN  PARABOLIC  MICROPHONE" 


Giant  22"  transparent  pfasT"  " 

consT'LiCt  long  distanc?  oar 

Cf-onei.  ssunC  concsntraror 

Exclusive  design  provides  rsi< 

caoiure  cap ab  1 1 rv   Hr^n  f-om  10  bac".  ran 

C.nnsrritrl.or   r^ess  included     Id  lb  1 

D3*IWP233 


1^5 


V 


ElElsiBj-Mtfi 


TELEPHONE  KEYBOARD  SPECIAL!       M) 

Similar  to  Western 
Electric  -  Matrix  Encoded. 

Qj£  SEPTEMBER  SPECIAL!  [Vice,  non- 
y^1  tactile  pad  action.  Exactly  os  pic- 
tured. Terminated  for  PC  board 
mount  or  wire  wrap.  3"  x  2V '.  Usd 
to  buJJd  encoders,  decoders,  dialers, 
computer  entry  systems,  electronic 
locks,  control  keyboards,  etc.  [3  oz  ) 
037SW2G3 


Enasa 

"BOXES  a  BAGS"  OF  THE  FINEST  PARTS  AT 
WONDERFUL  SAVINGS! 

037PT339      1  lb.  of  single  sided  Cu  clad  epoxv  PC 

pc  board  h  lb  J £2.95 

037PT33B      1  lb.  of  doubie  sided  CLI  clad  epuxy  PC 

board  1 1  lb.) S2.35 

037OP263      5  asst-  optical  lenses  (5  o;,) St. 98      \ 

037MS391      10  "fly  spec"  micro  thermistors!  I  oz.IS3.99 

037PT003     50  asst-  disc  capacitors  13  oi  -I SI  .99 

037PT097      5  lb.  electronic  surprise  box  [5  lb. I  .  .  .$2.95 

037PT043      200  asst.  terrninrj!  lugs  (6  oz.] £2.49 

037PT040      275  selected  sheet  metal  screws  (1  lb.]  $2.BS 
037PT056     50  378-32  volume  control  nuts  (1  lb.)  ,$1.99 

037PT1 10     2  lb.  of  self  tap  screws  (2  lb. I $2  89 

037PT1 00     2  1b.  of  mixed  herdware  (2  1b.) 82 SS 

037PT109     2  lb.  of  asst.  steel  washers  (2  lb.)  ...  S1.99 
Q37PT101      2  lb.  of  asst.  machine  nuts  Si  screws 

12  lb! S2.S9 

037MS390      10  mini  bead  thermistors  13  oz.)  ....  SZ.99 
037PT1B6       10  asst.  Thermistors  12  at.) S1.99 


No.  1)2,  53       FACTORY  RF.CONDI 
TION6D-    LIKE  NEW!  100  otim 
carbon  mike  -  200  ohm  headset.  Use 
to  build  "hands  free"  intercoms  for 
ndustrial  applications.  [1  lb.) 
037PH017. 


Brand  new  factory  surplus-  manufactured 
by  "Knight  Watch  Systems'.  Ftuqgerj  for 
alarm  applications.  Operates  on  6  V0C  & 
.3A,  A  real  beauty.  (2'i  lb.)  03/TfM167. 


QC-04  CD-4 
FOUR-CHANNEL 
QUAD  RECORD 
DEMODULATOR! 


95 


S9.95  ea./3  lots 
S8.95  BB./1O0  lots 


A  s*Ti5*t»onal  Factory  Surplus  Purchase!  A  goldmine  of 
parts  and  semiconductors.  1500  instockl  Schematic 
includsd.  (5  lb.)  037HP099 


ELECTRET SHOTGUN 
MICROPHONE! 


59 


95 


6"  x  4"  COPPER  CLAD 
EPOXY  BOARDS! 


SEPTEMBER  SPECIALI  Beau- 
tiful quality  EPOXY.  neatly  cut 
just  right  for  etching  thosa  pro- 
ject boards.  Single  side.  12  oz.) 
037PC034 


Semiconductor 


POPULAR  SINGLE-HOLE 

MOUNT  SO-239  SOCKET 

SPECIAL  PURCHASE! 
(2  OZ.I037IWSO27. 


19  INCHES  LONG! 


Amazing  Ditectiottal  Characteristics— very 
simitar  to  studio  models  selling  tor  5  times 
QUfiow  price*  20-?0.600  Hz.  600  ohms. 
This  is  a  professional  mike,  designed  far  TV 
studio  use.  Superb,  carefully  selected  e!ec- 
trei  cenrtdgw  powered  by  1 ,5V  pencel!  sal 
v«i  aii  requirement;  of  sharp  directivity. 
Wide  response,  startling  sensitivity  -  even  aT 
50  feet!  With  windscreen,  cable,  stand 
damp.  Kl  lb  J  037MPH2 


37MS027^-1*». 


MIKE  CONNECTORS! 


SEPTEMBER  SPECIAL! 

037MS337      3P  male  ( A3M1I 3  oz.) S1  -49 

037MS25 1      3P  femal  e  I A3F  i  13  oz.) 


..S1.69 


6S00 


16-PIN  IC  SOCKETS! 


SPECIAL  OF  THE  nfONTH!  Short  "spring 
claw"  pins  fa-  PC  board  mount.  High  profile 
[Berg  No.  B).  Brand  nesv  factory  surpEus. 
II  oz.)  037JK155 


24  HOUR-  7  DAY  A  WEEK  TELEPHONE  ORDER  SERVICE! 
Call  in  your  chargecard  orders  at  low  weekend  and  evening 
rates:  DIAL:  1-518-561-8700. 

E31 


DEALER 

INQUIRIES 
INVITED 


SPECIAL  PURCHASE  OF  "EXCESS  1NVENTORV- 
PRIME  DEVICES  -  NO  REJECTS  OR  "OFF  SPEC" 
MATERIAL!  .      „  . 

037Dftl50  RCA  CD4013CMOS  It  Qz.)  ..39c.  10/S3.59 
037DS169      RCA  40374  c*v  heat  sin<  13  oz,) 

ST.39.  10/S10.88 

037OS16fl      RCA  40536  c/w  heat  sir);   13  ctz.) 

Sl.29,    10/S9.95 

037DR155     DIALIGHT  521-9186  micro  LED       11  Oz.) 

19c,  10/S1.79,  100/S15.95 

037DRO61     48SX106switching  transistor  (1  oz.) 

.,,. SOD,  10/$15.88 

037DS173     T.I.  GA 1742  transistor  (1  oz.) 

69c,  10/Js5.95,  100/S49.9S 

037OS172     r.l.  29694  ICA1344]  transistor  11  oz.) 

69c,  10/SS5.95,  100/S49.95 

037DS171      2SA673B  power  transistpr  II  oz.] 

69c,  10/S5.95 

037DS17O      2CS12I3C  power  transistor  (1  oz.l 

G9c,  10/SS-95 

O37DS090      2N16PG«rmanIumPMP  II  oz.) 

69c.  10/S5.95 

037DR934     2N24-A  transistor  II  oz.! 

69c.  10/S5.95 


No,  AA  catalog.  Packed  with 
electronic  bargains  and  urniiual 
items!  Write  or  circle  the  in- 
formation!  card  number  below. . 


[1QSS 


J  T.M.  R«sli  Your  Order  Today ETCO  ELECTRONICS  CORP.  U.S.A. 

North  Country  Shopping  Center, 
Route  No.  9,  Pittsburgh.  N.Y.  12901. 
ME RCH  ANDISE  SUBJECT  TO  PRIOR  SALE.  Full  remittance  with  each  order,  please.  Money  Order.  Cert- 
1  ifierl  check,  BANKAMERICARD,  VISA,  WASTE  RCHARGE  or  CHARGEX.  Add  15%  for  UPS  lor  postage] 

PATnA|k||AC    LIQUIDATORS  OF  EXCESS        end  handling  (we  refund  excess).  Please  try  to  bring  your  order  total  to  $10  or  more.  Worldwide  export  or- 
CLE  V  I  ItwMI  wO  ELECTRONIC  INVENTORIES      ders  solicited.  Open  account  to  Government  agencies,  schools,  institutions  and  triple  "A"  rated  industrial  & 

commercial  accounts.  Special  quotes  for  quantities.  N.Y.  state  residents:  add  7%  sales  tax. 
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Frequency 
Counter 

n)  89#t5  kit 

You've  requested  it,  and  now  it's  here!  The  CT-50  frequency 
counter  kit  has  more  features  than  counters  selling  for  twice  the 
price.  Measuring  frequency  is  now  as  easy  as  pushing  a  button,  the 
CT-50  will  automatically  place  the  decimal  point  in  all  modes,  giving 
you  quick,  reliable  readings.  Want  to  use  the  CT  50  mobile?  No 
problem,  it  runs  equally  as  well  on  1  2  V  dc  as  it  does  on  1 1  0  V  ac. 
Want  super  accuracy?  The  CT-50  uses  the  popular  TV  color  burst 
freq.  of  3.579545  MHz  for  time  base.  Tap  off  a  color  TV  with  our 
adapter  and  get  ultra  accuracy  —  .001  ppm!  The  CT-50  offers 
professional  quality  at  the  unheard  of  price  of  $89.95.  Order  yours 
today! 

CT-50,  60  MHz  counter  kit $   89  95 

CT-50  WT,  60  MHz  counter,  wired  and  tested     159.95 

CT-600,  600  MHz  prescaler  option  for  CT-50,  add 29.95 


UTILIZES  NEW  MOS-LSI  CIRCUITRY 

SPECIFICATIONS 

Sensitivity:  less  than  25  mv. 

Frequency  range:  5  Hz  to  60  MHz,  typically  65  MHz 

Gatetime:     1    second,    1/10    second,  with    automatic  decimal 

point  positioning  on  both  direct  and  prescate 

Display:  S  digit  red  LED  .4"  height 

Accuracy:  2.0  ppm,  .001   ppm  with  TV  time  base! 

Input:   BNC,  1   megohm  direct,  50  Ohm  with  prescale  option 

Power:  1 1  0  V  ac  5  Watts  or  1  2  V  dc  @»  1  Amp 

Size:  Approx.  6"  x  4"  x  2",  high  quality  aluminum  case 


Color  burst  adapter  for  .001  ppm  accuracy 
CB-1,kit 


$14.95 


CLOCK  KIT 
6 digit  12/24  hour 


Want      a     ciiock      that 
looks  good   enough  for  your 
living    room?    Forget    the    com- 
petitor's    kludges    and    try    one    of 
ours!      Features:      jumbo      A"     digits, 
Polaroid    lens   filter,    extruded    aluminum 
case  available   in    5  colors,    quality    PC  boards 
and  super  instructions.  All   parts  are  included,  no 
extras  to  buy,  FuJly  guaranteed.  One  to  two  hour, 
assembly  time.  Colors:  silver,  gold,  black,  bronze, 
blue  (specify). 

Clock  kit,  DC-5 $22.95 

Alarm  clock,  DC-8,  12  hr  only 24.95 

Mobile  clock,  DC-7    25.95 

Clock  kit  with  10  min  ID  timer,  DC-10  ,  .  ,  25.95 
Assembled  and  tested  clocks  ava  ilabie,  add 
S10.00 


CHEAP  CLOCK  KIT    $8.95 


DC-4-  Features; 

•  6  digit  .4"  LED 

•  12  or  24  lormat 


Doe*  no: 
include  board 
or  irHrrsfQrmcr 


PC  Board 

$2.95 

Tj-anslormer 

$1.49 


600  MHz 
PRESCALER 


S0 


Extend  The  range  of  your 
counter  to  600  MHz.  Works  with 
3ll  counters.  Le$%  than  150  mv 
sensitivity.  Specify  ^10  Or  "h  00 
Wired,  tested.  PS-1B  ....  359.95 
Kit,  PS- IB £44,95 


VIDEO  TERMINAL 
KIT  $149.95 


.err  !■( :  ii-    ■-•-    vi'-,.-       i-  laor-actisor  ati  •■■'  •    i',ui  j'i*rface.  ■  ti 
"If    iHI'llfl  ■»■!    L-igl*  *"olr  5Jjpp4y-  EPnM  -V. rolled  -sync  jrtCJ 

i-j  i.iin  lii  j  :.-■  K00  F-"-*    2  oag';i  Bf  32  r-'Jfjcu-s  »>v  i&iinc<, 


■  asch  rij^pinv.  I'l-j 


0  9E- 


CAR 
CLOCK 
KIT  $27.95 


■A-?3  h«u-  12  ^-u  .'i;3rcc 

•  H*J1    "EElfKI    Ii   n!l""C/nCil!nl 

•■£  .iKTfifl-*"  LEDrrKouh 

•  Bakf,  aa  p|(|pl|  rdakuo 

•  CrffJ**   IiIm-iBL  —11+   •■nrtlrjn 

•Cik      ncnnu  rrp  VftiiAn  inclodaa 

•  S-upe-i  |  raw  tie  iiuiii 

Ccmplrjic  Kil,  DC    11  52J9& 


Arj  TO-DIMMER 


rDtil  Got  CIch 


30  watt 


2  meter 
Power  Amp 


The  famous  PiU  class  C  powef 
amp  now  available  marl  order!  Four 
Watts  in  for  30  Wans  out,  2  in  for  15 
aul,  1  in  for  8  out,  incredble  value, 
complete  with  all  rjarts,  instructions 
and  details  on  T-R  reiav.  Case  r\OI 
included. 
Ccmplete  Kit,  PA   1 S22.9S 


CALENDAR  ALARM  CLOCK 


•  c.v^r.-j.  l'.-'A^  rn|.  Irj^r  •^r-s*j*  r,u:ncn 

•  Tr  j.  2-t  fMJ   *'MH"  *?W    L'-.i- Jifti  ^  I'' 

•  e^ii«-y  &«.    wp  w,rti  ban:,-,  rchu 

Complete  K  it,  less  case. 

DC-9 $34.95 


5314  Cock 

74S0O 

74S112 

7447 

7473 

747B 

7490A 

74143 


$2.95 
.35 
.75 
.79 
.35 
.50 
.55 
3.50 


555 
556 
566 
567 
1458 


S    .50 

.75 

1.49 

1.49 

.50 


REGULATOR 

73MG  $1.49 


309  k 
309  H 
340K12 
7S05 


LED  DRIVER 

75491  .50 

75492  ,50 


7812       4/ 
7316     f9 
7818 


.89 
.99 
.99 
.89 
.39 
.89 
.89 


TRANSISTORS 

MRF-238  301V  VHF 
f\Pl\  2N3904.  type 
PNP  2N3906  type 
Npr-J  Power  Tab  40W 
PNP  Power  Tab40w 
FET  MPF-102  typa 
UJT  ZN2646  type 
2N3055  NPN  Power 


$11.35 

10/S1.00 

10/$1.00 

3/S1  00 

3/S1.00 

'  3/S2.00 

3/S200 

.75 


DIODES:  1KV.2.5A  . 


100V.1  A 10/S1.00  1N914A  type 5D/S2.0D 


LEO  DISPLAYS 


FND  359  ....  75 

FNO  510 1.25 

DL  707    :  .25 

HP  7730     ...     .12= 
Bad  Poleroidf  I'tsr  .  .  .  4.25'X  1.125 


741  OP-AMP  SPECIAL 

Factory  prim*  mini  dip  with  both 
Xerox  and  1&\  part  numbers 

10  foiS2.QD 


.59 


SOCKETS 

14  PIN  5/SI.00 

16  PIN  a/Sl.OQ 

24  PIN  2/S1.00 

40  PIN  3,'S2.C0 


FERRfTE  BEADS 

with  info  ans  specs 

15;'S1.00 

6  nole  Balun  Bsads 

5/$1  .CC 


P.O.  Box  4072  Rochester  NY  14610 
(716)  271-6487 


TELEPHONE  ORDERS 
WELCOME 


nonev  refvr»d€d- 
COD.  arid  SI  .00 
Orders     under    $10 


MINI -KITS 


TONE  DECODER  KIT 

A  e^-plpi-  tc«ae  decode-  nn  a  if^i  PC  &CS  a. 
F«lL-m:  -500  5350  Hf  .-JjuMdrli  ftfi»ueM9 
'k^jt,  iZltOk  >'l#Jiyiil>h,  WT  IC.  OWul  fc.r 
I       ....      --^c       .      ■  .*-    .  i  >!  .'.     ■  FSK 

I.-4-   !2  billion  inivhrwa  deraic  n?    luns  on  5 

to  1  2  volis, 

Complete  Kit,  TD-1     3^.95 


* 


SUPER  SLEUTH  AMPLIFIER 

A  super-sensitive  amplifier  which  will  pick  up  a 
pin  drop  at  15  feet!  Great  for  monitoring 
baby's  room  or  as  a  gerreEaL,  purpose  test 
amplifier.  Full  2  uvatts  of  output,  runs  on  6  to 
13  volts,  uses  anv  type  of  mike.  Requires  8-45 
ohm  speaker. 
Complete  Kit,  EN-9    S4.95 


FM  WIRELESS  MIKE  KIT 

Transmit  up  to  300'  to  any  FM  broadcast  radio, 
uses  any  type  of  mike.  Runs  on  3  to  9  V.  Type 
FM-2  has  added  super  sensitive  mike-preamp. 
FM-1     $2.95  FM-2    S4.95 


COLOR  ORGAN/MUSIC  LIGHTS 

See  music  come  alive!  3  different  lights  flicker 
with  music  or  voice.  One  light  for  lows,  one  for 
the  mid-rgnge  and  one  for  the  highs.  Each 
channel  individually  adjustable,  and  drives  up 
to  300  watts.  Great  ior  parties,  bend  music, 
nite  ciubs  and  more. 
Complete  Kit,  MU-.1    $7.95 


LED  SLINKY  KIT 

A    great    attenzion    getter    which    alternately 
flashes  2  Jumbo   LEOs.  Use  for  name  badges, 
buttons,  or  warning  type  panel  lights.  Runs  on 
3  to  9  volts. 
Complete  Kit    $2.95 


POWER  SUPPLY  KIT 

Complete  triple  regulated  power  supplv  pro- 
uide*  useable  ±15  uolis  ;ii  30D  mA  and  fSualts 
ai  1  Amp.  50  mV  lost!  r  p^jtiLni^n  aood  iiiiering 
and  irnoll  i\z%.  Ktl  Iks  tr^fisFoimei-s.  Reauires 
CSV  ol  1  AmjendlElO  30  W. 
ComptcloKit,  PS-3LT SG_95 


SIREN  KIT 

Produces    upward    and    downward    wail    char- 
acteristic of  police  siren.  5  watts  audio  output, 
runs  on  3-9  volts,  uses  8-45  ohm  speaker. 
Complete  Kit,  SM-3    $2.95 

DECADE  COUNTER  PARTS 

Includes:    7490A,  7475,  7447,  LED   readout, 
current  limit  resistors,  and  instructions  on  an 
easy  to  build  low  cost  frequency  counter. 
Kit  of  parts,  DCU-1 $3.50 
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NEW  FM/CW  EXCITER  KITS 


BUILD  UP  YOUR  OWN  GEAR  FOR  MODULAR 
STATIONS,  REPEATERS,  &  CONTROL  LINKS 
•  Rated  for  Continuous  Duty   •  Professional 
Sounding  Audio     •  Built-in  Testing  Aids 


T50  Six  Channel,  2W  Exciter  Kit  for  2M,  6M,  or 
220  MHz $49.95 


FAMOUS  HAMTRONICS  PREAMPS 
let  you  hear  the  weak  ones! 


Great  for  OSCAR,  SSB,  FM,  ATV.    Over  10,000  in 
use  throughout  the  world  on  all  types  of  receivers. 


J»9  Kit  S12.95 

PI4  Wired   $24.95 

Deluxe  vhf  model  for  app- 
lications where  space  permits. 

•  1-1/2  x  3"  "Covers  any  4  MHz  band    «12  Vda 
•Ideaf  for  OSCAR  "Diode  protection  »20dB  gain 

MODEL         RANGE 


P9-LO 
P9-HI 
P9-220 
P14  Wired 


26-88  MHz 
88-172  MHz 
172-230  MHz 
Give  exact  band 


**-*' 


ft 


PSKit 
P]6  Wired 


S10.95 
S21.9S 


Miniature  VHF  model  for 
ny  4  iwnz  Dana      tighf  space5  .  s1ze  Dn|y 

>20dBgain        »12  Vdc      1/2  x  2-3/8  inches. 


•  Covers  any  4  MHz  band 


MODEL 
P8-LO 
P8-HI 
P8-220 
PI  6  Wired 


RANGE 
20-83  MHz 
83-190  MHz 
220-230  MHz 
Give  exact  band 


P15  Kit        $18.95 
P35  Wired  $34.95 

•  Covers  any  6  MHz.  band  in 
UHF  range  of  380-520  MHz 

•  20  dB  gain    •  Low  noise 


V  - 


YOU  ASKED    HERE  THEY  ARE! 

VHF  Linear  PA's 


•  Use  as  Linear  or  Class  C  PA's    e  For  XV-2  Xmtg 
Converters,  T50  Exciters,  or  any  2W  Exciter 


LPA   2-15    Kit        S59.95 

•   15W  out  (linear)  or  20W  (class  C)  •  Solid  State 

T/R  Switching   •  Models  For  6M,  2M,  or  220  MHz 


$109. 


•  45W  out  (linear)  or  50W  (class  C) 

•  Models  for  6M  or  2M 
LPA   8-45   Kit      $89.95 
For2M,  8- 10W  in,  45W  out 


AT  LAST!  6M,2M,&r/4M 

SSB  TRANSMITTING  CONVERTERS 
At  a  price  you  can  afford 


Use  inexpensive  recycled  10  or  IT  meter  ssb  exciter  on  VHF  bands ! 


FEATURES: 

•  Linear  Converter  for  SSB,  CW,  FM,  etc. 

•  A  fraction  of  the  price  of  other  units 

•  2W  p,e.p,  output  with   1  MW  of  drive 

•Use  low  power  tap  on  excller  or  attenuator  pad 

•  Easy  to  align  with  built-in  test"  points 

XV2-(  )  TRANSVERTER   KIT  $59.95 

A25  Optional  Cabinet  for  Xverter&PA  $20 


Frequency  Schemes  Available: 

XV2-1  28-30   MHz   -      50-52   MHz 

XV2-2  28-30   MHz   *   220-222   MHz 

XV2-4  28-30  MHz   =    144-146  MHz 

XV2-5  28-29   MHz   =    145-146  MHz 

XV2-6  26-28   MHz   =    144-146  MHz 


New  VHF&UHF  Converter  Kits 


let  you  receive  OSCAR  signals  and  other  exciting 
SSB,  CW,&  FM  activity  on  your  present  HF  receiver. 


eifhe 


-ONLY  $34.95 

including  crystal 


*j 


MODEL         RF  RANGE  (MHZ)     |-F  RANGE 


C50 

C144 

C145 

C146 

C110 

C220 

Specia 


50-52 

144-146 

145-147  (OSCAR) 

246-148 

Aircraft 

220  band 


28-30 
28-30 
28-30 
28-30 
28-30 
28-30 


MOPE  I, 
C432-2 
C432-5 
C432-7 
C432-9 
Special 


-RF_ RANGE  (MHZ)     |-F  RANGE 
432-434  28-30 

435-437  (OSCAR)      28-30 
427.25  61.25 

439.25  61.25 

Other  f-f  &  rf  ranges  available 


Other  i"f  &  rf  ranges  available 


A9  Extruded  Alum  Case/Connectors     $12.95 


VHF/UHF  FM  RCVR  KITS 


*  NEW  GENERATION  RECEIVERS 

*  MORE  SENSITIVE  *MORE  SELECTIVE  (70  or  100  dB) 

*  COMMERCIAL  GRADE  DESIGN 

*  EASY  TO  ALIGN  WITH  BUILT-IN  TEST  CKTS 

*  LOWER  OVERALL  COST  THAN  EVER  BEFORE 


R70    6-channel  VHF  Receiver  Kit  for  2M,  6M,  10M, 

220  MHz,  or  com'  I  bands $69.95 

Optional  xtaJ  filter  for  100  dB  ad]  chan     10.00 


*  FREE  1978  CATALOG* 

NEW  JUNE  1978  CAT.  IS  YOURS  FOR  THE  ASKING! 


IT'S  EASY  TO  ORDERi 

©  C  a  1. 1,  O  R  WR  |  T  e  mow  FOR  JFHEE 
CATALOG    OR    TO    PLACE    CRDCRI 

©PHOHE  716-^3-92  54.      (Armwsiftf 

jKrvif-  avsnlnjp  'Jr.d  wcrhe^it  For  yi.rr  <iDli- 
/flrileoc*.    Psisongl- terylse  P-5«!it*m  tlma.) 

©  U  le    t  r  *  d  |  I    card,     t.cn,,     « h  'e*  ttt     T  .  □  . 

©Add  $2.00  shipping  fi.  handling. 


R90  UHF  Receiver  Kit  for  any  2  MHz  segment  of 
380-520  MHi  band $89.95 


ihl  CANADA,  (end  to  Carr.teu;  5405  WisTTultK  Avej 

Msnlfoaf,  Que  HAV  2N3  at  pbann  5l4-41t2-2*W. 

AA!  3BrA  to  eover  duly,  tax,  dnd  txJrafcge  ruin. 


miranicsfmc. 


1S2-J   Belmont  Rd;  Rochester,  NY  14612  HI  6 


seaeeeeaeeaeea 


BILLET  ELECTBCIIC9 

RO.  Box  19442E    Dallas,  TX.  75219  (214)823-3240 


MC3301P  HOUSE  # 

A  OP  AMPS  IN  ONE  PACKAGE.  USES 
SINGLE  SUPPLY,  (  4  lo  28VDC) 
INTERNALLY  COMPENSATED.  SIMILAR 
TO  MC3401,  BUT  HIGHER  GAIN     494 

MC1437P  DUAL  709  OP  AMP 

HIGH  OPEN  LOOP  GAIN.  LOW  NOISE    14 

PIND,P  3/1.00 


MC1351P    FM-IF    AMP 
AND  DISCRIMINATOR 

USED  IN  EM  I,  TV  SOUND 
CIRCUITS.  REQUIRES  MINI- 
MUM EXTERNAL  COMPO- 
NENTS- 14  PIN  DIP.  DIRECT 
REPLACEMENT  FOR  HEPC 
60S0,  ECG  748  and  MANY 
OTHERS-  HOUSE  5 
WITH  SPECS  50C 


HO 


,056* 

LM3900  QUAD 
NORTON  AMP 

WE  BOUGHT  A  LARGE 
QUANTITY  OF  THESE  HOUSE 
NUM3ERED  PARTS  AT  A 
BARGAIN  PR:CE  THAT 
ALLOWS  US  TO  SELL  THEM 
AT  A  LOW.  LOW  39C 


TIL312  COMMON 
ANODE  READOUT 


™*o~ 


.3"    character 
pinout      ,65 


SIZE     WITH 

6/3.00 


MPF131    N-CHANNEL 
DUAL  GATE  NIOSFET 


500 


DESIGNED  FOR  AMPLIFIER  AND 
MIXER  APPLICATIONS  TO  200 
MHZ.  PLASTIC  CASE.  UNITS 
ARE  HOUSE  NUMBERED  WITH 
SPECS. 


IL-1  OPTO  ISOLATORS 

SY  LITRONIX  6  PIN  DIP 
STANDARD  PINOUT  LED- 
TRANSISTOR  COMBINATION- 

50<f 

WHILE  THEY  LAST! 


^ 


SMALL  SKIRTED  BLACK 
INSTRUMENT  KNOB. 


FITS  M" 
SHAFT  WITH 
SET  SCREW. 

5/1.00 


fin 


MJ900  -  MJ1000 

COMPLIMENTARY  PNP,  NPN  DARLING- 
TON POWER  TRANSISTORS.  8  AMPS 
WE  SUPPLY  A  SCHEMATIC  TO  BUILD  A 
HIGH  POWER  (35W)  LOW  DISTORTION 
AUDIO  AMP  WITH  ONLY  ONE 
ADDITIONAL  TRANSISTOR  AND  A 
DOZEN  INEXPENSIVE  COMPONENTSI 
TO-3  CASE  STYLE    BUY  A  PAIR  FOR 


$3.00! 


1N4148  DIODES 

LEADS  AFlE  TARNISHED  3UT 
CLEAN  UP  EASILY.  THE  BOSS  SAYS 
"DUMP  'EM'1..  SO  CHECK  TH'S 
PRICE!  ^-r^.— — 

50/1.00  ^—- C0"^ 


HOUSE  #  PNP  POWER 

TO-3 

150  WATTS 
m  VCEO 
10  A  VPS 

IDENTICAL  TO  2N379Q      1.00 


i 


t^fi 


9 


ALL  COMPONENTS  100% 
GUARANTEED 

CA3011     WIDEBAND  IF  AMP  w/specs 
2N3569      NPN  EPOXY  1W 
741     OP  AMP  SPIN  DIP 
723     VOLTAGE  REG.  14  PIN  DIP 
MPS6530     NPN  HOUSE  S 
725     OP  AMP  LOW  NOISE  HOUSE  I 
731S      15V  1 A  REGULATOR  HOUSE  1 
LV3J0T-12     12V  1 A  VOLT  REG.  w/specs 
TCA430     QUAD  OSCILLATOR  1 /specs 
2N4343     P  CHANNEL  J  FET 
2N61  11      PNP  MED  PWR  40W  TO-220 
2N6028     PROGRAMMABLE      UNIJUNC- 
TION w/specs 
TRIAC     200V  8A  UNMARKED 


50<J 

6/1.00 

5/1.00 

50C 

8/1.00 

99C 

69C 

75C 

69C 

4/1.00 

3/1.00 

501: 


COMMON  ANODE  READOUT  i 

CHARACTER 

LIMIT  24  PEH  CUSTOMER! 


LED'S  (JUMBO:     RED    S/,89 

GREEN    4/.S9 


MEDIUM:    RED    .15         MIMfc 

p    GREEN    .16  RED  .10 

YELLOW    .16 

1.5V  10-30  ma 


WW  MAM  Kit 


A  fun   EASY  k\\  to  assemble  H'al  «;■■    :s  an  car 

'     \Q    10  v-   "   dual  tons-  Si  ■'      \.     '-       ■    Hes, 

turcose^  1"ep  fwcd.  Great  for  niirnH  or  Ipyi 

OinStfWs  \**r-  5-12VDC  st  up  n?  I  *m|t  Jvm><« 

hint   t'jixr    v.h,:     £>       :.«-'3   inclsliMlg  F"C   liiilfd. 
lEHsp***r,  ORDER  WB-02 


2.50 


MC1469R  POSITIVE  VOLTAGE 
REGULATOR 

H  AMP  COMPLETE  SPECS  AND 
APPLICATIONS  SHOW  HOW  TO  BUILD 
FIXED  OR  VARIABLE  POWER  SUPPLIES 
FROM  3  TO  30VDC.  DRIVE  EXTEfiNA- 
SESIES  PASS  FOR  CURRENT  TO  20 
AMPS' 


1.25  EA. 
10/10.00 

HOUSE  S 


INCANDESCENT  PANEL 
LAMP 


WITH  T:MNERMAN  NUT  YOUR  CHOICE 
OF  RED.  GREEN.  YELLOW.  WHITE  12- 
24VDC  15C 


FANTASTIC  SOUND  EFFECTS 
CHIP 

AVAILABLE  ONLY  FROM  BULLET! 

THIS  2S  Pltv  MARVEL  CONTAINS  A  LOW 
FREQUENCY  OSCILLATOR,  VCO,  NOISE 
OSCILLATOR.  ONE  SHOT,  MIXER  AND 
ENVELOPE  CONTROL.  WITH  8  PAGE 
MANUAL.    5to9VDC  3.95 


tf\0l 


SSJSS    "►    ULTRASONIC  SENDtR  RECEIVER  KIT  US-02 

TOTAL  StrURITVl  Coim)ph1*  lmi*fc  ullrol^^  IEWW£1  SwH  *r*  works  «,»  ■  *-*m 


sm 


Sum  ie    "C'j^uthI! 


lvg.......  ij-jLt  i.       ,i     ii  w-t 

»J10>IiJlisd=L'  o»1l>.  1>RPVH  ■■!  * 

w^j'Udincic 

cz  ■ 

LETE  :: 

\  LttHtl 

SlSfl 

hm  £  inch*! 

up  i*  iU  M*.  id  Qt'wri  ±  RVd  TftfAC 

Ik  bur 


p  71  Viil  A  uEr3  mbfK!  t»«*4in!]  m> 

K,  CHlftll   *MIUI±I  *T  pivT.lLlfrf, 


»*»»»■»• 


POWER  SUPPLY  KIT 
PS-14 


regi-iarsor. 
ca58 


i* 


,c.VS 


■  Ben?    "         2C0IWV  loKiiid 

*  Fold!  .■■.!   Current  Llrninng 

'  Short  (.-iju.t  Protected 

'  Thermal  Irhiildown 

T  Adjustable  Current  Limiting 

"  Less  than  1%  ripple. 

'  15  amps  11.5  to  14.5V 

'  All  parts  supplied  including  heavy  duly  trans- 
former. 

"  Quality  nlated  fiberglass  PC  hoard 


JJuulir  J2otirr ! 

THE  PS-14  HIGH  CURRENT  POWER  ;  WE    WOULD    LIKE 
!  SUPPLY   KIT   HAS    BEEN  SELLING  ' 
FOB  39.95  FOR  OVER  A   YEAR.  IN 
EXCESS  OF  ONE  THOUSAND  KITS 
HAVE  BEEN  SOLD  AT  THIS  PRICE- 


TO  GIVE  OUR  ; 
CUSTOMERS  A  CHANCE  TO  ' 
PURCHASE  THE  KIT  AT  UilS  PRICE  ' 
BEFORE  A  SCHEDULED  !NCF!EASE  ' 
TO  4300  IN  SEPTEMBER- 


msx  a&Axsf  at] 


GL0CE  %VS 


39.95 


39.95 


ups  shipph; 

PAID 


OVERVOLTAGE  PROTECTION  KIT 

6.95 


irrjj  vu/rwe  Is  «J(yiiaW2  fron  3  t 

IT"!-^^   t  •■  ..rt        ^R  £fi 

pquipncnt  SKajij  bi  wpzl  c 
rectiv  -&- Dt'.il  e  with  me  PS- 1  ^  ■ 
irsa^pliF-J.  I>:'ied  aid  pa:ec  PC 


npvnws  equip  men;. 
'■ ".'  ---Its.  O^'ervcitsge  ^ 
i'     ■    *^Ltic  croieci  ■ 
;  I1-!-.  jre  tu?»d.  Di- 
\r.\j  ;4.  All  eleciron- 
md.  [Order  OVF-li 


VISA' 

*  noc.o.o.'s      !rgy.      ii 

*  SEWD  CHECK  M.O.  Ul--  UHARGE  CARD  NO. 
+  PHONE  ORDERS  ACCEPTED  ON 

VISA  AND  MASTERCHARGE  ONLY. 


+  AOD  5%  FOR  SHIPPING 

*  TX.  RES.  ADO  5%  STATE  SALBS  TAX 

*  OftDERS  OF  $50.  4  OVERTAKE  10%  DISCOUNT 

*  FOREIGN  ORDERS  ADD  10% 

(20%  AIRMAIL}  U.S.  FUNDS  ONLY. 


Ccmntets  Electronics! 

"   Chimes  the  hour  !it>:  3  times  for  3  O'clock) 
"    Unique  "swinginq"  LED  pendulum 

*  Tick  tock  sound  matches  pentf  j^m  swmrj. 
'    Large  4  digit  3"  LED  ryadou; 
"    Ali  CMOS  consTruClion 

*  Complete  &]ecironics  including  Transformer  &  speaker: 
drilled  and  plated  PC  boards  messjre  4,5"  x  6,5" 

BEAUTIFUL  SOLID  WALNUT 

C'Jsicjt.  case  iw  at  owe  kfc.  O/e:  9^*-  tall.     19.95 

'  MK-03A  CLOCK/TIMER  KIT 

F  -'  .  ?!  hci.!  Zulu  ::■■  iti  up  to  2-  S  ;■.  f  e;  u 
:iTffi  cr  cle  Hrne  wt  nJ  :=v  digit  LED  rwdquS  Tftttlhr 
(rrj'priinrli'-it  i:t.-uuCi:Hi     if  I  noil"    7Linctfi>;M.   Clucr;  rstip-ft- 

sc::&b;5  u\hvrr.  *feh  10  mlnDi  snooze.  TVrw  ■t-h  iese:, 
hod,    ana   co^fl    brtCtrftrtt.    FltII    nai?&    a-«J   uiyi.-YL3lljge  Q- 

prtjiecfion,  24  hoLir  v-'ily.  Readaj^.  has  iimme;  :enjtjre 
or  ihsy  c-&n  be  turr.cn  o!f  without  disturbing  i.lit-  cluck  or 
timer.  TimebdSf?  inciuijyd  [01"  accuracy)  Bucuuse  of  the 
nany  options  and  mouniiny  Con  side  ration?  th»  case  and 
switches  are  not  included.  Switches  are  sianrJai-d  types. 
Will    fit    ihslda    standard   aircraft  instrumenr  case. 


28.95 
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This  new  instrument  has  taken  a  giant  step  in 
front  of  the  multitude  of  counters  now  available. 
The  Opto-8000.1  boasts  a  combination  of  fea- 
tures and  specifications  not  found  in  units  cost- 
ing several  times  its  price.  Accuracy  of  ±0.1 
PPM  or  better  —  Guaranteed  —  with  a 
factory-adjusted,  sealed  TCXO  (Temperature 
Compensated  Xtal  Oscillator).  Even  kits  re- 
quire no  adjustment  for  guaranteed  accu- 
racy! Built-in,  setectable-step  attenuator,  rug- 
ged and  attractive,  black  anodized  aluminum 
case  (.090"  thick  aluminum)  with  tilt  bail.  50 
Ohm  and  1  Megohm  inputs,  both  with  amplifier 
circuits  for  super  sensitivity  and  both 
diode/overload  protected.  Front  panel  in- 
cludes "Lead  Zero  Blanking  Control"  and  a 
gate  period  indicator  LED.  AC  and  DC 
power  cords  with  plugs  included. 


OPTOELECTRONICS.  INC. 

5821  NE 14  Avenue 

Ft.  Lauderdale,  FL  33334 

Phones:  (305)  771-2050    771-2051 

Phone  orders  accepted  6  days,  until  7  p.m.  ®3 


SPECIFICATIONS: 

Time  Base— TCXO  ±0.1  PPM  GUARANTEED! 

Frequency  Range — 10  Hz  to  600  MHz 

Resolution— 1  Hz  to  60  MHz;  10  Hz  to  600  MHz 

Decimal  Point — Automatic 

AN  IC's  socketed  (kits  and  factory-wired) 

Display— 8  digit  LED 

Gate  Times — 1  second  and  1/10  second 

Selectable  fnput.Attenuation— X1;  X10,  X100 

Input  Connectors  Type  — BNC 

Approximate  Size— 3"h  x  7V2"w  x  61/2"d 

Approximate  Weight — 2Vi>  pounds 

Cabinet — black  anodized  aluminum  (.090"  thickness) 

Input  Power— 9-15  VDC,  115  VAC  50/60  Hz 

or  internal  batteries 
OPTO-8000.1  Factory  Wired 
OPTO-8000.1  K  Kit 


$299.95 

$249.95 


ACCESSORIES: 

Battery-Pack  Option — Internal  Ni-Cad  Batteries  and  charging  unit 

$19.95 

Probes:     P-100— DC  Probe,  may  also  be  used  with  scope     $13.95 

P-101 — LQ-Pass  Probe,  very  useful  at  audio  frequencies 

$16.95 
P-102 — High  Impedence  Probe,  ideal  general  purpose 
usage  $16.95 

VHF  RF  Pick-Up  Antenna-Rubber  Duck  w/BNC  #Duck-4H    $12.50 
Right  Angle  BNC  adapter  #RA-BNC  $  2.95 

FC-50  —  Opto-8000  Conversion  Kits: 

Owners  of  FC-50  counters  with  #PSL-650  Prescaler  can  use 
this  kit  to  convert  their  units  to  the  Opto-8000  style  case,  includ- 
ing most  of  the  features. 

FC-50  —  Opto-8000  Kit  $59.95 

'FC-50  —  Opto-8000F  Factory  Update  $99.95 

FC-50  —  Opto-8000. 1  (w/TCXO)  Kit  $109.95 

*FC-50  —  Opto-8000.1  F  Factory  Update  $149.95 

*Units  returned  for  factory  update  must  be  completely  as- 
sembled and  operational 


TERMS:  Orders  to  U.S.  and  Canada,  add  5%  to  maximum  of  $10.00  per  order 
for  shipping,  handling  and  insurance.  To  all  other  countries,  add  10%  of  total  or- 
der. Florida  residents  add  4%  state  tax.  C.O.D.  fee:  $1 .  00.  Personal  checks  m  ust 
clear  before  merchandise  is  shipped. 
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CHOMERICS  1 6  KEY  -  KEY  PAD 


Brand  New.  Originally  used  in  a  data  entry-medical  Electronics  system.  Very 
limited  stock.  As  shown  at  left,  two  keys  are  blank.  Perfect  for  computer 
experiments  or  HAM's. 

$3®**  each 


3  FOR  $10 


LIMITED 
QTY. 


FILTER  CAP 

2200  MFD  16WVDC 

BY  PANASONIC.  SMALL  SIZE. 

FRESH!        3  FOR  S1.2S 


^JWWMMWfflff 


1N4148  DIODE  SALE! 

FULL  LEADS!  BRAND  NEW! 
COMPUTER  MFG.  SURPLUS 


100  FOR  $2        1000  FOR  $17.50 


MORE  CRYSTALS! 

EXPERIMENTER  CRYSTAL  #2  —  4.444000  MHZ  —  $1.25 
EXPERIMENTER  CRYSTAL  #3  —  64.000  KHZ  —  $1.49 

NOTE:  #3  can  easily  be  divided  by  64  to  give  1000  HZ. 


LED  READOUT  BOARD 

$-|  59 


Mfg.  by  Xerox.  Has  two 

OPCOA  SLA-1  common 

anode,  .33  Inch  Readouts 

Also  has  2  -  7447  drivers  and  2-14  pin 

W.W.  sockets  plus  2  small  lamps.  Used  in 

word  processors. 


EACH 


MYLAR  CAPS 

J'J  DIPPED,  RADIAL  LEADS 
.1MFD        250WVDC 

10%  TOLERANCE 
NEW!         10  FOR  $1 


POWER  SUPPLY  TRANSFORMER  #2 


PRIMARY:  115  VAC        60HZ 
SECONDARY  #1:  24  VAC  AT  1.5  AMPS 
SECONDARY  #2:  20  VAC  C.T.  AT  1.5  AMPS 


BRAND  NEW!!! 


*3 


95 


EACH 


PART  #  640003 


••••• 
•■••• 
••••■ 
••••• 
••••• 
••**> 
••••• 
••■•■ 
••••■ 
#•••• 
•♦♦.. 
••••• 
••••■ 
••••■ 
••••■ 
••••• 
••••• 

••••• 
•♦•«• 
♦»»•• 
••••• 
••••• 
••••■ 
••■•• 
••••■ 
•••■• 
••••• 
••••• 
••■•- 
••••■ 
••■•■ 
•«•*. 

••••■ 


•••••• 

•••••■ 


RCA  MICRO-POWER  OP  AMP. 

#CA3078T.  Metal  Can.  Most  OPAMPS  require  S15V  to  operate.  But  the  CA3078  is  designed 
to  operate  from  -.75  V  to  ±6VM!  Perfect  for  battery  use.  Standby  power  as  low  as  700  NW.I 
High  Gain;  92  DB  typical  Open  Loop  Gain.  Requires  only  one  capacitor  for  compensation. 
See  RCA  Linear  Data  Book  for  more  details.  Similar  to  National  LM112.  Originally  cost 
about  $2  each  j^    ^       3    FOR    $2 


VECO  PRECISION  THERMISTORS 

GLASS  BULB  TYPE.  SUPER  SMALL.  VECO  #41 A72.  8.2K  OHMS  AT 
ROOM  TEMP  VERY  SENSITIVE. 


$3  VALUE! 
750  each  3  FOR  $2 


INDIVIDUALLY  PACKED  IN  PLASTIC  VIALS- 


REQUESTED  ITEMS: 

SIGNETICS  8T26  -  QUAD  BI-DIRECTIONAL 
BUSS  DRIVER.  TRI-STATE.    $-|25 


EACH 


FAIRCHILD  3348  MOS  -  HEX  32  BIT  SHIFT 
REGISTER  24  PIN  DIP       $-| 


1 95 


EACH 


KEMET 
TANTALUM  CAPS 

<0 


6.8  MFD     15  WVDC 
10%TOL.  METAL  CASE 

6  FOR  $1  30  FOR  $4.25 


ROTRON  FANS 

#CT3A52  -  CENTAUR.  4%"  SQUARE. 

220  VAC  60  HZ.  WILL  WORK  ON  117  VAC. 

REMOVED  FROM  NEW  EQMT. 

$595 


LIMITED  STOCK 


EACH 


IC  SPECIALS 

74L73  -  DUAL  JK  FF  -  LOW  POWER  -  10/$1 

945  -  ITT  HOUSE  #.  DTL  FLIP  FLOP  -  20/$1 

BOTH  ARE  14  PIN  DIPS.  NEW.  PRIME! 


NPN 


2N706  TRANSISTOR 

TO-18.  A  WORK  HORSE  RF  UNIT.      8/$1 


D20 


•  • 


•  ••  ■ 
_-  •  •••< 


Digital  Research  Corporation 

**  IOF  TEXAS)  *^ 

P.  O.  BOX  401247  •  GARLAND.  TEXAS  75040  •  (214)  271-2461 


TERMS:  Add  30*  postage,  we  pay  balance.  Orders  under  $15  add 
750  handling.  Wo  COO.  We  accept  Visa.  Mastercharge.  and 
American  Express  cards.  Tex.  Res.  add  5%  Tax.  Foreign  orders 
(except  Canada)  add  20%  P  &  H.  90  Day  Money  Back  G  uarantee  on 
all  items. 
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KIT  FEATURES: 


16K  E-PROM  CARD 

IMAGINE  HAVING  16K  OF  SOFTWARE  ON  LINE  AT  ALL  TIME! 
$-100  Nmsai/Altairl  Buss  Compatible! 


1.  Double  silled  PC  hoard  with  solder 
mask  and  silk  screen  and  gold  plated 
contact  fingers. 

2.  Selectable  wait  states. 

3.  All  address  tines  &  data  lines  buf- 
fered! 

4.  All  sockets  included. 

5.  On  card  regulators. 

KIT  INCLUDES  ALL  PARTS  AND 
SOCKETS  (except  27DB's).  Add  $25.  for 
assembled  and  tested. 


PRICE  CUT! 


$57.50  kit 


SPECIAL  OFFER: 


WAS  $69-95 


Our      2708*5      (4S0BS)      are      $12.95 
when  purchased  with  above  kit. 


-$A 


Sl0> 


KIT  FUTURES: 


ADD 

$20  FOR 

250NS 


Doubled 
mask 


sided    PC    Board   with    solder 
silk    screen    layout.     Gold 


plated  contact  fingers. 
Ail  sockets  included. 
Fully     buffered     on 
data  lines. 
Phantom      is      jumper 


8K  LOW  POWER  RAM  KIT-S149.00 


$-100  (Imsai/Altair)  Buss  Compatible!  2  kits  for  $279 


and 


pin  67. 
FOUR     7805 
on  card. 


to 


all     address 
selectable 
regulators    are    provided 
(450  IMS) 


USES  2TL02  RAM'S! 


Fully  Assembled  &  Burned  In 

$179.00 

Blank  PC  Board  w/  Documentation 

$29.95 

Low  Profile  Socket  Set 13.50 

Support  IC's  (TTL  &  Regulators) 

$9.75 

Bypass  CAP's  (Disc  &  Tantalums) 

$4.50 


MOTOROLA  QUAD  OP  -  AMP 

MC  3401.    PIN  FOR  PIN  SUB. 
FOR  POPULAR  LM  3900. 


3  FOR  $1 


ALARM  CLOCK  CHIP 

N.S,  MM5375AA.  Six  Digits. 
With  full  Data.  New! 

$1.95  each 


MOTOROLA  7805R  VOLTAGE  REGULATOR 

Same  as  standard  7805  except  750  MA  output 
TO-220.  5VDC  output. 

44c  each  or  10  for  $3.95 


FULL  WAVE  BRIDGE 

4  AMP.  200  PiV. 
69*        10  FOR  $5.75 


NOT  ASSOCIATED  WITH  DIGITAL 
RESEARCH  OF  CALIFORNIA,  THE 
SUPPLIERS  OF  CPM  SOFTWARE. 


450  NS!  2708  EPROMS 

Now  full  speed!  Prime  new  units  from  a  major-U.S.  Mfg.  450*N".S. 
Access  time.  1  K,  x  8.  Equiv.  to  4-1 702  A's  in  one  package. 


$15.75  ea. 


4  FOR  $50 


00 


INTEL  2102  RAM  SALE! 

BRAND  NEW  2102A-4.  FACTORY  PRIME! 
WE  MADE  ANOTHER  SUPER  SURPLUS  BUY! 


PERFECT  FOR  USE  WITH 
OUR  BLANK  8K  PC  BOARD 
SHOWN  ABOVE. 


THESE  PARTS  HAVE  BEEN 
SCREENED  TO  MEET  THE  LOW 
POWER  SPEC.  AND  ARE  GUAR- 
ANTEED BY  US  TO  BE  40  MA. 
MAXIMUM  ICC. 

(28  MA.  TYPICAL) 


450  N.S. 


'A"  VERSION  FOR  BATTERY  BACKUP! 


8  FOR  $795 
32  FOR  $28 


4K  STATIC  RAM'S 

2114.  The  new  industry 
standard.  Arranged  as  1K 
x4.  Equivalent  to  4-21 
L02's  in  1  package!  18 
pin  DIP.  2  chips  give  1  Kx8. 

2/$24.  8/$85. 


OPCOA  LED  READOUT 

SLA-1.  Common  Anode. 
.33  inch  character  size. 
The  original  high  efficiency 
LED  display.  75c  ea. 

4  FOR  $2.50 


NATIONAL  SEMICONDUCTOR 

JUMBO  CLOCK  MODULE 


Z-80  PROGRAMMING  MANUAL 

By  Mostek,  The  major  Z-80  second  source.  The  most 
detailed  explanation  everon  the  working  of  the  Z-80  CPU 
CHIPS.  At  least  one  full  page  on  each  of  the  158  Z-80 
instructions.  A  MUST  reference  manual  for  any  user  of 
the  Z-80.  300  pages.  Just  off  the  press.  $12.95 


ASSEMBLED!  NOT  A  KIT! 

£ULU  V£HSl0Nt 

sha*ea  limited  rumba*  q(  Iha  2J  HR  Heal 
re  version  of  iris  module  (n  stock 
8MA1W8D  —  $9.95 


PERFECT  FOR  USE 
WITH  A  TIMESASE. 


FEATURES 

*  FOUR  JUMBO  ft  INCH  LED  DISPLAYS 

*  12  HR  REAL  TIME  FORMAT 

*  24  HR  ALARM  SIGNAL  OUTPUT 

*  50  OR  60  Hz  OPERATION 

*  LED  BRIGHTNESS  CONTROL 

*  POWEft  FAILURE  INDICATOR 

*  SLEEP  a  SNOOZE  TIMERS 

*  DIRECT  LED  DRIVE  (LOW  RFI] 
+   COMES  WITH  FULL  DATA 

IAC  XFMR  $1,951 

COMPARE  AT  UP  TO  TWICE 
OUR  PRICE! 


MANUFACTURERS  CL0SE0UT! 


Digital  Research  Corporation 

^*  (OF  TEXAS)  ■ 

P.  O.  BOX  401247*  GARLAND.  TEXAS  75040*  (214)  271-2461 


SALE! 

1  N4148  DIODES.  SILICON. 

Same  as  1N914.  New, 

factory  prime,  Full  Leads. 

100  FOR  $2 

1000  FOR  $17.50 


New!         REAL  TIME 
Computer  Clock  Chip 

N.S.  MM531 3.  Features 
BOTH  7  segment  and 
BCD  outputs.  28  Pin 
DIP-        $4.95  with  Data 


MICRO-MINI  TOGGLE  SWITCH 


99$ 

EACH 


SPDT.     By     RAYTHEON. 
MADE  IN  USA!  WITH  HDWR. 


6  FOR  $5 


TERMS:  Add  30<t  postage,  we  pay  balance.  Orders  under 
$15  add  75C  Handling.  No  C.O.D.  We  accept  Visa,  Master- 
charge,  and  American  Express  cards.  Tex.  Res.  add 5% Tax. 
foreign  orders  (except  Canada)  add  20%  P  &  H.  90  Day 
Money  Back  Guarantee  on  all  items. 


~  " — = ■ ■ — — ^ — ^ 
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satisfaction  starts  here 


NO  HASSLE 


The  MAI 003  is  a  complete  clock 
module,  requiring  only  time-setting 
switches,  case,  and  12V  DC.  With 
built-in  crystal  controlled  timebase 
(ideal  for  car  or  van  clock)  and  low 
power,  highly  visible  flourescent 
blue  readouts.  If  you  can  find  a 
simpler  or  better  way  to  build  a 
clock  .  .  .  tell  us  about  it! 
$16.50  each  or  3/ $46. 


REGULATORS  SOLD 
HERE      SPSn*L  $l>cn 

Last  two  digits  indicate  voltage;  78  series 
regulators  are  positive  and  cost  SJadB^each,  79 
series  regulators  are  negative  and  cost  ^JriSS 
each.  Voltages  available:  7805,  7806,  7808, 
7812,  7815,  7824;  7905,  7906,  7908,  7912, 
7915,  7918,  7924. 


H 


COMPETITIVE  PRICES  ON 
QUALITY  SOCKETS 

Sockets  simplify  maintenance  and  servicing, 
eliminate  heat  damage  while  soldering,  and 
minimize  CMOS  static  problems  .  .  .  we've  got  the 
right  sockets  at  the  right  prices. 

Low  Profile  Soldertail  (tin  piated) 


SKL8 

8  pin 

10/$1.85 

SKL14 

14  pin 

10/    1.95 

SKL16 

16  pin 

10/   2.15 

SKL18 

18  pin 

8/   2.25 

SKL20 

20  pin 

8/   2.75 

SKL22 

22  pin 

8/   2.95 

SKL24 

24  pin 

3/    1.10 

SKL36 

36  pin 

5/    2.75 

SKL40 

40  pin 

2/    1.25 

J 


YES,    WE  HAVE  COMPO- 

fitfi  1  O.  That  means  passive  components, 
semiconductors  (FETs,  transistors,  etc.),  lCs  (TTL. 
CMOS,  low  power  Schottky,,  and  linears  —  in- 
cluding the  78  and  79  series  of  voltage  regulators), 
kits,  power  supplies,  Vector  products, 
readouts  .  .  .  but  we  could  go  on  all  day.  Just  send 
for  our  flyer,  and  you'll  get  all  the  details. 


We  want  to  be  your  memory  sup- 
plier: and  that  means  offering  a 
superior  product  at  the  lowest  possi- 
ble price. 

MEET  THE 
ECONORAM 
FAMILY  .  .  . 

These  static  memory  kits  deliver 
outstanding  performance  at  prices 
even  the  dynamics  can't  match.  What 
others  consider  "extras"  we  consider 
necessities,  such  as  buffering  on  all 
lines,  reliable  DMA,  sockets,  gold- 
plated  card  fingers  .  .  .  and  all  the 
other  signs  of  quality  that  make  up  an 
Econoram. 

More  good  news:  Our  memory  kits 
(except  Econoram  II)  are  now 
"Unkits".  All  sockets  and  bypass  caps 
are  pre-soldered  into  place,  turning 
an  otherwise  tedious  assembly  job  in- 
to a  pleasurable,  one  evening  project. 

24K  ECONORAM  VII™ 

A  dense  and  flexible  S-100  board  that  draws"  less 
than  2500  mA.  Configured  as  two  8K  and  two  4K 
blocks  with  independent  addressing  and  protec- 
tion. (Jse  with  or  without  phantom  lines.  Add  $40 
for  assembled/tested.  j.   M    M  — 

$445 
16K  ECONORAM  IV™ 

Ideal  for  S-100  buss  system  builders  who  need  a 
big  chunk  of  memory  that  draws  less  than  2000 
mA.  Manual  write  protect  for  4K  blocks;  use  with 
or  without  phantom  line.  Add  $35  for 
assembled/tested.  *'<p"*'"7rt 


8K  ECONORAM  II™ 

Just  try  to  find  a  more  cost-effective  S-100 
package!  Better  yet,  get  3  kits  (24K  of  memory)  for 
only  $375.  Add  $20  per  board  for 
assembled/tested.  .     .  _  _ 

$135 


BILL  GODBOUt  ELECTRONICS 
SOX  2355,  OAKLAND  AIRPORT,  CA  94614 

TERMS:  Please  allow  up  lo  5%  for  shipping;  excess  refunded. 
Add  5  I  handling  for  orders  under  $  10.  Ca!  res  add  tax.  COD  OK 
with  street  address  for  UPS.  For  VISA0"  /Mastercharge8  orders 
t»1j5  min)  call  our  24  hr.  order  desk  at  (41S)  562-0636.  Prices 
good  through  cover  month  of  magazine. 
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MICROPROCESSOR  COMPONENTS 


NEW!  BULB-ENERGY  SAVER 


-leg. 


ELPAC 

POWER 

SUPPLIES 


Completely  Assembled 
SPECIFI  CATIONS: 


=0  1% 

^0  1  %jic-lnli  Ip  raTeC-la*4 

phiiIAW>ji  Is^sSot        lOOinegcv.  .1:,  9CO  Va: 

Stl^  C-'Ctill  Current  35%  ratea  cw-rn! 

PAflT  NO.  RATINGS  PRICE 

WAITS      Y0LTS       IMPS 
S0LV15-5-  15  S  3  S36.95 

S0LVI5-IS-  IS  1Z  1.5  36.95 

SOLV30-5  30  5  6  59.95 

SQLV30-1?  30  I!  3  59.95 

OVPI  over  voltage  ptttectinn  for  SOLV30-5, -12  9.95 

'SOLV1S-5,  12  Includes  OVP  installed 


V 
i 


f.-I    .<!■  i  ir 
•cli  hrti  kbgu. 

I  «tti  *  2 A  h£1; 


BULe-EHETOY  SAWEflS  used  lor  ywis  fly 
mso-  It&ffcM  rlr'     -  tiow  wgJUH  lor 

tr.wl  AH^jiEin^h 

!    i*.r<  K  r  -*3"  i !      :  w  JK.J  I  :»    . 
tu/u  tf«  &4$  Ef  ita«4i,  tmu^jq  lis 


B£S-1 


1-9 

1 .39  e= 


10+ 

1.20 


Hf      »44*W  1M 


~f7^— 


CY1A 

CYl  64 

CY2A 

CV2  01 

CY2.50 

CY3-27 

CV3.57 

CT3A 

CV4  91 

CY7A 

CV5  IB 

CV6.I4 

CY6.4D 

CV6.55 

CV12A 

CY14A 

CY19A 

CV18.43 

CY22A 

CY30A 


CRYSTALS    1 

THESE  FREaUEKCIK  OHIY  * 

FREQUENCY  CASE 


IBOBUHi 

1.S432MHI 

2.010MHz 

2.50CMHI 

3.2769MHI 

3.579545MH7 

4.000MHz 

4.916MHz 

5  000MHz 

S.185MH; 

6.144MHz 

6.400MHz 

6.S636MHI 

10.000MHz 

14  31818MHz 

18  000MHz 

TS.432MHJ 

20.000MHz 

32000MHz 


HC33 
HCS3 
HC33 
HC33 
HC33 
HC33 
HC33 
HCI8 
HCIS 
HCI8 

ncie 
hcis 
HC13 

HC18 
HC18 

Hcie 

HOIS 
HCIE 

Hcie 
kcis 


5.9c 
5.95 
5-95 
1.95 
4.95 
4.95 
4,95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.35 
4.95 
4.95 
4,95 
4,95 
4.95 
4.95 
4.95 


TRIMMERS 


19MM  me  trimmers  .394"  flia. 
FjnWc  1-9  10-24  25-49  1D3— 
Tf)-ll(»m).35      .30       .25  20 

iije.  w.  ik  :<.  'J.  i;«.  3«.  kk  v»  izk  i  t*? 


^l 


TRIMPOTS 

Single-Turn    -    1/2  Watt 

Square  -  Top  Adjust  -  3/8 '  Size 


Part  NO.       1-S     10-24    25-49 
84CP(value|     99       89        80 


50-99 

70 


fttSj.^l^V^jtri 


15-Turn     -     3/4  Watt 

Rectangular  Side  Adjust  3/4"  1  If*  Size 
Pari  No.      1-9  10-2J  26-49  50-99 
830P(value)    1,35    1  25     1.20      1.15 
MBttneb  Values  -50.  IM.  5GO.  IK.gK.SMflMlK.Sfflt  1UOK,  20QK,  M0K  I  mag 


1/16  VECTOR  BOARD 


Part  Hg 

S4P44  ksxxxf 
16SP4J  OSaXtfJCP 
&JP-J4  062  WE 

ltihiii>;W 

IffiTiiO^WECI 


?D7 
2.55 

S23 


CONNECTORS 

25  Pin-D  Subminiature 


0D25P(as  ptctwefl 

DB25S 


FtUG 
SOCKET 


S3.25 
4.95 


Cover  lor  DBZS  P  or  S        1.75 


MOLEX  CONNECTOR  PINS 


M-S30-1 


Pre -packs  gad  in  strips 


SI  95; 1 00  pins 

[mir.riTHjrr  orcer) 

S1 6.00/1000  pins 


INSTRUMENT/ 
CLOCK  CASE 

[injection  moFctad  unit. 
Complete  with  red  barer. 

L4VtT<4"x1-9/16"r 

^      $3.49 


S080A    CFU 


?ZI2 
621 J 
3216 

S228 
6251 
B25E 


e-3r   T!Jl'3j!pEll 
ft  >•'!■/  !rrT«nJ3l  QMMl 
&-:•.-■    -a!  B     '"-vet 
CbK  jPWri  ■      TN'er 
System  Cv         a-jsDr.. 

PfDJ     COtTOTr     .fi-A-rfsM 

p.cg  Penp.-!  ifnijM 


S23JS  COP  liM?  CPU 

10.95  ZdQ  CFU 

7.96  .1KOGQ  M?U 

*95  MCeaiDA^  l26x3St3iJcP2iii 

5.3S  'JlC68?0  Peripti  httrfsce  Ampler 

5.95  MK&21  Pe^p^.  IfiterfaM  AjJsjKt; 

9.95  MC6S3DIB  1024  *  A  Ik  WHA 

TO  95 HC&ftM  Aacfliff^ms  C<PTMn_  Ad3p<;r 


S19.35 

2-;s£ 

265i 
19  5i 
S.95 

7  95 
r-1.50 
14.35 
14. go 


i1.^  ' 


$  tm 


5:       :  ■  M 

£:..      ,[V5Lri(¥ft.W?.'  1C.S 

SiW«jHh  io.? 

El.    ,  icQr5  L6*  Porter  5 1,5 


S501 
3111 
3599 

,-:       ij 

93W1 


t3  x  A     Static 

?SG  x  1    Sialic 


^M52EZ  £E  n"l      Dyi 

hJ^llIT  JT  I DriJ  1  it  L  .HIT  7PJ. 


MX4GZ7(UPD41'.H 
MKiiifitUPOJlt)  1 
TMS'ID'JI-WNL       -1 


'ilVHAMIC  IS  M{" 
QV^AMIC  15  PIN 
TMIC 


_an  -bo| 


i: 

tKirt 
rear 
DBl 

fl  It  I  I 

zn&  k-™  i? 

6MI-1 

741S& 


WMS0IBH 
MW50I7N 

-am 


PRC-M? 


f5* 'J:.3G?ij      ^«upf"  ftr**K  (lowrr  cjsej. 
TiL-iCr  U'tran' 


U5iH  MKNU'LS 


;*;->  HAM 


K  i  -  .    ■ 

16  7  I  ■    UK  FJTIOM 

iO?4  (  1         Tn-Jiiaie  Bipolar 
?&&■,  i  Opj^CBtptrl^r 

si:  Kl  TTL  Open  CobcUr 

?56k  I  TILOpen  Cflllecror 

SHIFT  REGFSTEAS 

1024  airj\KLTTiLla[fl[  Dyfisriiir; 
SO&jSlS  Bit  Dynamic 
rjuil  SflBfol?  9it  Dynamic 
I0£ii  Dynmie 

■;.;  Qil  SraJic 
Kh.M  aiisiMic 
LlLia'  132  Bit  Static 

run  S'-f  ii  sc.-=e 

D?j  '*-:^|it 

tai-i  H  3f  Suk 
j:>:  l  L  i  . 
rrt 


uAitrs 


19K 

7  S& 

OP.tU 


Ta£fiianE 
■  •  'bowto  ai^s 

*1  i-SKI   S-.Si 
^"SitS  i  ft 


SPECIAL  REQUESTED  ITEMS 


u       ! 

ff.UWi-      ■ 
I  AY-^-jj.. 


T-- 


l  O-I- VMZ  I-niliH  57.95 [ 


MTSCfLLUEDUS 

^W           $'$  W      W43M1  it', SB 

C-  -  "       11.35     I.-.i'^sl  iK 

p.;  ;.iJ       ■*.«     T    :il  1-.  .3 

i-   ■-■J..S        E   -i      55H9C  1:  «5 

3  Si 


:  - 1  z-  ■  i  ■ 


The  Sinclair  PDM35. 

A  personal  digital 

c  multimeter  foronhy  $59^ 


A  r>L>iJ   nii.il ■■ 
cudilUn   btkv  p*J  ii  aa^^trriii. 
Ite  StkU  nH^iup-iti  ll'n 

p»    ili-lip-WTuM^l-ljl^itl 
bllllllllJlHln    iHI  .krir  I.  km±£v 

p^->j#i  nirua^Jvj'  #'.,w.iKw. 


rhc-5tiiEl.il!  PDMiS  n   i.i**il  i,nr 

■••'•  »«■  irifjwq*  l/i.  Ifrrfl  Id  Ti-  -■ 
ifcTC*^  -.hl^t  W,  l^i'irLllrjJi 
]>1E-  |M  li.  Pli>a  Ii  A  I.L.  1*M  l» 
i':'*#  hl»MI-JV<IIlLF:  JUflJ  inCUtd 

nrm  ll^rrf^iTf  rrgrjHn  '■r'J  kt^bc 
•■■■"■■  u."T*"ky  ipr 


*"  '.-*  rvr  1 1  £  rMifci  J 


PAHTtvJQ                                DgSCHiPTiQ-N  PRICE 

PDM35  Digital  Multimeter  rt.,^.  559.95 

PDM-AC  H7wil  AC  Adapter  6.95 

PDM-DP  Deluxe  padded  carrying  case  6.95 


FSHSTiWfiJS 


3^Digil  Portable  DMM 


lango^*  i-  mnss«w 
Si:r-   I J    i^    i? 

Atcffssortss: 

AC  Adapter  HC-28     S9.00 

Rechargeable 
Mr^rijini^ii^ijai       HaflBrias  BP-26      20.00 
ana  mm  Mi  Carrying  Case  LC-Z8    7.50 


100  MHz  8-D;  [it  Counter 

.  n*e-IK  H»j  fton*      .  Rut  EH.P  5^,^,0,  ,  t 

,  ISEnP^m  5,-ie-iss.  1 !:  orJSil  «■ 

■  tip*U<x-  ■;<?.  •    «jy  i-j-^i-    '7,    „.—    |>t3 

"  ^**T.  -  *tFV  Ifthpfc- trt  Bi^erf 

*  Pl^W  -»  !i'i*tW1'  7  ir^ZS1  BM4'  1-4(1  ■ 

.S"^r.;M-    HH-1CII)  S1 34.95 

ACCESSORIES  FOR  MAX100: 

Mflb(K)  Chsic>ar  fliniinalDi 

use  power  fiam  car  batttry  Mcdnl  100  —  CLA  S3.-3& 

crorcjBr/EilminatQr 

um  no  V  AC  Mooei  loo  —  cai  s'jjs 


63-Key  Unencoded  I  KEYBOARDS  |  He)(aaeCima|  Encoder 


This  is  a  63-key.  ■t-Tiinai  keybcard  newly 
manufaclured  by  a  large  corrpuier  monjtac- 
turer  l|  is  unencoCen  with  SPST  keys,  urat- 
lactied  to  any  kind  of  PC  board.  A  very  solid 
molded  plastic  13  x  *"  base  suits  most  applica- 
tion, in  stock  S29.95/each 


19-key  pad  induces  l  -10  keys. 
ABCDEF  and  2  optional  k.eys  anc  a 

shift  key  S10.95/each 


$5.QQ Minimum  Order-  U.S.  Funds  Only 
CalifrjrniB  Residents  -  Add  6%  Sates  Tax 


Spec  Sheets  -  25? 

1973  A  Catalog  Available— Send  41  o  slamp 


J  a 


PHONE 

ORDERS 

WELCOME 

(415)  592-8097 


LLI^JtOMcSiyCJila 


MAIL  ORDER  ELECTRONICS  -  WORLDWIDE 
ItlZl  HOWARD  AVENUE,  SAN  CAHLOS,  CA  94070 
Advertised  Pmcbs  Good  Thru  September 


J1 


The  Incredible 
"Pennywhislfe  103 

S>  lOy.yt)  KitQnly 


I  •'       ■         14-m  -*f®tf  T.   ..^.  .     .■     •*  *o     :.  h     .  .  t«.  ,fiT-fli;i« 

Ziudf-   ..aHifciuJ 

03U  iriJni!    - - ii.-i-7d--3>wi  5*rrt  In^r- ■•»  &&.**:  *e7//eJ 

Tnir--    ■■  -.  '-.-it:i  . 
ttt»^n  Cunrul  ffnitemciB  _ .  it  v  1 1^  ■■■"-  £225  h;  ^j  minj 
Tiafiimn  pianr.si  F4t>q4itncr»  ..Snatol  inrp*  Lrw  7wtwm\\       1 1 7 D  Ssjm 
l?7D  r»fn'  Hn?h      i}«-Hf«",  SSS  n^rn 

HM(n»p£[nil!lrit]i... -if,'  .  s4i«iiy    .       1 

lianjuiii  Lnvgl  -|5  SbF.  ciT.m#l    AdpriitMl  ifOm      6  ctm 

10  -20  dH. 

H<i:s(iib  Fia^umcy  Iplerancs  . .  Fiesjercy  reference  autOiTi.M'CSlly  adjusts  ID 
allow fui  opBfrtioii  twlwwr  180U  Hz  aibd  24QO Hi. 

Dlglial  llaia  Interface , FIA  SS-23ZC  B  25  mA  tafTIIH  loop  [receiwer  is 

0p:0f£0!itSfl  3rd  rror-pd^r). 

PawirfliquliBtTHinU 1Z0VAC,  single  nliase.  10  Wntti. 

PnY'toiil-    ..All  flmjBMrJftH  iTIOjn  or  H  mjfli  5"  6/  9" 

prirled  crrcijil  tord  All  cainpDreilli  mcljEEtf. 

ReaLiireg.  a  VQM.  Ajaio  Dieilljiflf,  Frwijency  Counter  jnd/pi  OMillOKaM  W  rtjg 

>  the  3rd  Hand 

$9.95  each 

Leaves    iwo    hands    free    for: 

*l  \3*t^I'^i-  »    *  Clamps  on  edge  of  tseflch.  tao'a 
O-'  work  t>eridi 
r  Pasdion  &oard  on  arvgie  o;  tial 
posrtofi  fcrsoltlenn^orciipping 
rhrr*  fl*  "  Slurdy.  alurrnnum  ccnsiiuciion 

^^^^^  for  fiobbyis^,  manLfacturer  or 

"*"  ■ school  fOQTI? 

DIGITAL  STOPWATCH 

•  nt :  ".  ii  T.rt.u  1  Jii.  V,  mil 


Kit  —  $39.95 

Assembled  —    $49.95 

Hnavy  Duty  Carrv  CastS5.95 

Slop  Walth  Cbip  Bnlf  (7205)        $19.95 


3%  DIGIT  DPNI  KIT 


I  -      | 


™ 


New  Bipolar  Unit  •  Auto  Polarity 

•  ^Auio  Zeroing  •  Low  Power 

•  .5"  LED  •  Single  IC  Unit 
Model  K6500  DPM  Kit  $49.00 
Model  KB503  5V  Power  Krt  S17.50 


JE700  clock 


-jM..:fe7>U4W.4lKXwl  D4K^ 


IIS  VAC 


KIT  ONLY 


$16.95 


JE803  PROBE 


.&***■&_ 


Hitman1,  hate  i  LRtJ  B)BipPr«  lor  memoir  rjj'l 

TTL    Dfl     ,R7l     GMCfe    l!  iis-i'/iis  ;^E  (tower  i1 

riHfli  11.1  dpHHaiB  dirwiiy  oli  ol  rha  anani  Liid-rn 

IcST  di'jwirii)  1  MhM  i(J  hi*  ni3)  li  usk  a  MANS 

le-.n!?11'1  In  uiCirjirr  iiny  of  irie  Ip^liswing  siala?  a* 

liv»  MinwK  |HI     MLOWl    ■  jPULSEl     P   Tlw     *0    Q(-     p  ^.. 

F-..i     in  delKdiqh  lieaL-;      v:.:.i.  ■.■■■':>*»'.      Q3.  SD    rCl     All 

II    .ti  i  be  js*d  lit  MGS  leveli  ^i  ci'cuil  djTii* 


printed  circuit  board 


ft 


PL  5V  1A  Supply 


■rifb^pvnq  ■•xisi-j^e  bom^U 


JE22S     S9.95  Per  Kit 


PR0T0  BOARD  6 

S15.95 

iS    lone  V  4"  w^Ej 


PROTO  BOARDS 


=B1M  -4.5    ii  S  19.93 

PB1Q1  -58"  US"  29.95 

P610Z-7    «4  5"  39.95 

PS1C3-3K5"  59.95 

PB104-9  5"xB  79.95 

PBZC3  -9.75  J  6'nx2¥i  80  00 
PB?03A    9.V5  i  CVi  i  n  129.95 

jj         PROTO  CLIPS 

14  PIN  S4.50 

1      16  PIN  4.75 


ub mui.      '      urn"''  ''      2"  PIN  8-50 

•WWHUIIMnir       Sffiwurf  10  PIN  13.7B 
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DIODES/ZENERS 

SOCKETS/BRIDGES 

TRANSISTORS,  LEDS,  etc. 

1N914 

100v 

10mA           .05 

8-pin       pcb        .20       ww          .35 

2N2222 

NPN   (2N2222  Plastic. 10) 

.15 

1N4005 
1N4007 

600v 

1000v 

1A             .08 
1A             .15 

14-pin       pcb        .20       ww          .40 

16-pin        pcb        .20       ww          .40 

2N2907 
2N3906 
2N3904 

PNP 

PNP    (Plastic  -  Unmarked! 

NPN  (Plastic  -  Unmarked) 

.15 
.10 
.10 

1N4148 

75v 

10m, 

18-pin        pcb        .25       ww          .75 

2N3054 

NPN 

.35 

1 N4733 

5.1v 

1  W 

Zener      .25 

22-pin        pcb        .35       ww          ,95 

2N3055 

NPN      15A    60v 

.50 

1N753A 

6.2v 

500  mW  Zener   .25 

24-pin       pcb        .35       ww          .95 

T1P125 
LED  Green, 

PNP      Darlington 
Red,  Clear,  Yellow 

.35 
.15 

1N758A 

lOv 

.25 

28-pin       pcb        .45        ww        1.25 

D.L.747 

7  seg  5/8"  High  com-anode 

1.95 

1N759A 

12v 

.25 

40-pin       pcb       .50       ww        1.25 

MAN72 

7  seg  com-anode  (Red) 

1.25 

1N5243 

1N5244B 

1N5245B 

13v 
14v 
15v 

.25 
.25 
.25 

Molex  pins    .01      To-3  Sockets      .25 

W1AN3610 
MAN82A 

7  seg  com-anode  (Orange) 
7  seg  com-anode  (Yeliow) 

1.25 
1.25 

2  Amp  Bridge         100-prv              .95 

MAN74A 
FND359 

7  seg  cam-cathode  (Redl 
7  seg  com-cathode  (Red) 

1.50 
1.25 

25  Amp  Bridge       200-prv            1.95 

CMOS 

-    T    T     L    - 

4000 

.15 

7400 

.10 

7473               .25 

74176            .85 

74H72 

.35 

74S133 

.40 

4001 

.15 

7401 

.15 

7474               .30 

74180             .55 

74H101 

.75 

74S140 

.55 

4002 

.20 

7402 

.15 

7475               .35 

74181           2.25 

74H103 

.55 

74S151 

.30 

4004 

3.95 

7403 

.15 

7476               .40 

74182            .75 

74H106 

.95 

74S1 53 

.35 

4006 

.95 

7404 

.10 

7480               .55 

74190          1.25 

74S157 

.75 

4007 

.20 

7405 

.25 

7481               .75 

74191             .95 

74  LOO 

.25 

74S158 

.30 

4008 

.75 

7406 

.25 

7483               .75 

74192             .75 

74L02 

.20 

74S194 

1.05 

4009 

.35 

7407 

.55 

7485               .55 

74193            .85 

74L03 

.25 

74S257  (81231 

1.05 

4010 

.35 

7408 

.15 

7486               .25 

74194             .95 

74L04 

.30 

4011 

.20 

7409 

.15 

7489             1.05 

74195            .95 

74L10 

.20 

74LSO0 

.20 

4012 

.20 

7410 

.15 

7490               .45 

74196            .95 

74L20 

.35 

74LS01 

.20 

4013 

.40 

7411 

.25 

7491                .70 

74197             .95 

74L30 

.45 

74LS02 

.20 

4014 

.75 

7412 

.25 

7492               .45 

74198           1.45 

74L47 

1.95 

74LS04 

.20 

4015 

.75 

7413 

.25 

7493               .35 

74221           1.00 

74L51 

45 

74LS05 

.25 

4016 

.35 

7414 

.75 

7494               .75 

74367             .75 

74L55 

.65 

74LS08 

.25 

4017 

.75 

7416 

.25 

7495               .60 

74L72 

45 

74LS09 

.25 

4018 

.75 

7417 

.40 

7496               .80 

75108A         .35 

74L73 

40 

74LS10 

.25 

4019 

.35 

7420 

.15 

74100          1.15 

75491             .50 

74L74 

45 

74LS11 

.25 

4020 

.85 

7426 

.25 

74107             .25 

75492             .50 

74L75 

.55 

74LS20 

.20 

4021 

.75 

7427 

.25 

74121             .35 

74L93 

.55 

74LS21 

.25 

4022 

.75 

7430 

.15 

74122             .55 

74L123 

.85 

74LS22 

.25 

4023 

.20 

7432 

.20 

74123             -35 

74H00            .15 

74LS32 

.25 

4024 

.75 

7437 

.20 

74125            45 

74H01             -20 

74S00 

.35 

74LS37 

.25 

4025 

.20 

7438 

.20 

74126            .35 

74H04            .20 

74S02 

.35 

74LS38 

.35 

4026 

1.95 

7440 

.20 

74132            -75 

74H05            .20 

74S03 

.25 

74LS40 

.30 

4027 

.35 

7441 

1.15 

74141             .90 

74H08            .35 

74S04 

.25 

74LS42 

.65 

4028 

.75 

7442 

.45 

74150            .85 

74H10            .35 

74S05 

.35 

741351 

.35 

4030 

.35 

7443 

.45 

74151             -65 

74H11             .25 

74S08 

.35 

74LS74 

.35 

4033 

1.50 

7444 

.45 

74153            .75 

74H15            .45 

74S10 

.35 

74LS86 

.35 

4034 

2.45 

7445 

.65 

74154             .95 

74H20            .25 

74S11 

.35 

74LS90 

.55 

4035 

.75 

7446 

.70 

74156            .70 

74H21            .25 

74S20  -.. 

.25 

74LS93 

.55 

4040 

.75 

7447 

.70 

74157             .65 

74H22            .40 

74S40 

.20 

74LS107 

.40 

4041 

.69 

7448 

.50 

74161             .55 

74H30            .20 

74S50 

.20 

74LS123 

1.00 

4042 

.65 

7450 

.25 

74163             .85 

74H40            .25 

74S51 

.25 

74LS151 

.75 

4043 

.50 

7451 

.25 

74164             .60 

74H50            .25 

74564 

,15 

74LS153 

.75 

4044 

.65 

7453 

.20 

74165           1.10 

74H51            .25 

74S74 

.35 

74  LSI  57 

.75 

4046 

1.25 

7454 

.25 

74166           1.25 

74H52            .15 

74S112"" 

.60 

74LS164 

1.00 

4049 

.45 

7460 

.40 

741 75             .80 

74H53J          .25 

74S114 

.65 

74LS193 

.95 

4050 

.45 

7470 

.45 

74H55            .20 

74LS367 

.75 

4066 
4069/74  C04 

.55 
.25 

7472 

.40 

74LS368 

.65 

4071 

.25 

MCT2                 .95                     LINEARS,  REGULATORS,  etc. 

4081 

.30 

8038                  3.95 

LM320T5          1.65 

LM340K15 

1.25 

LM723 

40 

4082 

.30 

LM201                  .75 

LM320T12        1.65 

LM340K18 

1.25 

LM725N 

2.50 

MC 14409           14.50 

LM301                  .45 

LM320T15        1.65 

LM340K24 

1.25 

LM739 

1.50 

MC  14419 

4.85 

LM308  <Mtni)       .95 

LM324N             1.25 

78L05 

.75 

LM741  (8-14)  .25 

4511 

.95 

LM309H              .65 

LM339                 .75 

78L12 

.75 

LM747 

1.10 

74C151 

1.90 

LM309K  (340K-si85                   7805  (34ots)        .95 

78L15 

.75 

LM1307 

1.25 

LM310                     85                     i  i/n/inm             ne                   7QRflnK 

.75 

LM1458 

.65 

9000  SERIES 

LM31 1 D  (Mini)     .75 

LM340T15         ..95                 LM373 

2.95 

E_  1 V  I   jtt  hJU 

LM3900 

m 

9301       .85 

95H03 

1.10 

LM318(Mini)      1.75 

LM340T18           .95                 LM380(s-i4PiN).95 

LM75451 

.65 

9309       .35 

9601 

.20 

LM320K6(7905)1.65 

LM340T24           .95        1         LM709  (8,1 4  pin).25 

NE555 

.35 

9322       .65 

9602 

.45 

LM320K12        1.65 

LM340K12        1.25                 LM71 1 

.45 

NE556 
NE565 
NE566 
NE567 

.85 

.95 

1.25 

.95 

MICRO'S,  RAMS.  C 

PU'S, 

E-PRC 

74S188           3  (It) 

WIS 

8214 

8.95 

INTEGRATED  CIRCUITS  UNLIMITED  ■ 

1702A           4.50 

8224 

3.25 

MM5314       3.00 

8228 

E.OO 

7889  Clairemont  Mesa  Boulevard,  San  Diego,  California  921' 

MM5316        3.50 
2102-1           t.45 

8251 
8255 

8.50 
10.50 

(714)  278-4394  (Calif.  Res.) 

SPECIAL 
DISCOUNTS 

21G2L-1         T.75 

8T13 

1.50 

All  orders  shipped  prepaid                No  minimum 

Total  Order 

Deduct 

2114             9.50 

8T23 

1.50 

Open  accounts  invited                        COD  orders  accepted             $35. 599 

10% 

TR16G2B      3.95 
TMS4044-     9.95 

8T24 
8T97 

2.00 
1.00 

Discounts  available  at  OEM  Quantities       California  Residents  add  6%  Sa 

esTax            $100 -$300 
$301  -  $1000 

15% 

2107 

}-4  4.95 

All  IC's  Prime/Guaranteed.  All  orders  shipped  same  day  received. 

20% 

8080             3.95 
8212              2.95 

2708 
Z80F 

9.50 
10    8.50 

24  Hour  Toll  Free  Phone  1-800-854-2211              American  Express  /  BankAmericanl  /  Visa  /  MasterCharge 

l^POLY 
PARS* 


REBELLION 


WE'RE  FIGHTING  BACK  INFLATION  WITH  THIS  EXCLU5IVE   1C  SALE 

BUY     1     AT   SALE     PRICE,    GET    2ND     FOR    ]C    MORE!!! 


LEO 

WATCH  GUTS 

*1.95 


:tory   "lay  .rayrjifa."    Do  1h<vy   work?   Who  kuowil   A  micro 
dtrifal  lachnicl«n»  bonanra.  Th»  camplata  kui*  *r*  th«i  *    Wi|h 
Mick  caia  and  l*.*fi.i*tl»  bind.  Sfunttlona:  HOURS.  MmUTlS. 
SECONDS.     MONTH,     A     DATE.     Uptf,,     pa     ip«ci. 
Cat.  No.  9*526?  Wt     4  «. 


PARTS  &  SEMT'ONE  CENTERS" 


TT     ,  CALCULATOR  GAMBLE 


Quart.  DeKdDtfon  {Order  by  Cat  Nd.  In  pa rent he su)  fill* 

□  1-4©  CHANNEL  CB  SELECTOR.  w/k**b.  for  PU.*b*ult*  (c9AS045} „-.   1-00 

r.   1-23  CHANNEL  CB5ELECTOR../taiob.  far  PUL  A  Xla)  I-M5044! 1.O0 

3  1V-POP"  OPTICAL  LEMSEST  pltno-conviK,  1"  dJa,  plwtlc  [=SA5Q43! 1.19 

Q  lO-JC  "DICE",  rrlc.oieapic  circuit*,  MtH  thaoiy  (p9AS065; 1.19 

a  1-G"  HI-FI  SPEAKER,  lull  rahfa.  Iw  Cir-h-hWnt  >9AS294) ,,..,,,„ ,.,  4,95 

c   i-LED  WATCH  SUITS,  m*n'i.  haw  i«odT  W*  don't  KnOw  ^4*3257l 1.95 

C   1-UHF  TVNER,  aolld  itafa,  itandard  typo  (*r9A2927l 1.00 

C   iO-SUDE  SWITCHES,  at  it  pop  *ty]*i  |»'9A1495) l.DO 

0  4-TANTALUM  CAPACITORS.  6.9  oF  35V.  dlp^d  {«6A52*li , l.DC 

a  5-PANCAHE  PHOTOCELLS,  6Q0  to  ISKohmi  ["9A2939J .. 1.0© 

a   1-lCCKHZ  MARKER  CRYSTALS,  appro*  tor  mirktr  nn.  |^M3IH) 1.95 

□  1 -MOTHERBOARD  EKE  CONNECTOR,  106  Pint,  -135"  (#*A3SH7) 3.EO 

□  1-4S-PIH  EDGE  CONNECTOR,  .156"  ijiadnr.  [*J6A3963)., 1.95 

a   1-METER,  SOuA,  IW"  •qu*re,  0-2Odb  (A9A3705} 1.10 

Q   1-SPST  RELAV.  nWm,  >se*n  12-24  ¥DCf  125*  ohm I,  dip  stylo  l#9A5t75) l.DC 

a   l-VEEDEH  HOOT  COUNTER,  000-998,  r***tUb|a,  aanal  mt-  1*9*5091),, 1,49 

a  2-DUALGATE  MOSFET,  aim.  to  3N2DO,  3N1BT,  for  RF  A  MImt  (^AASlOl] ..l.DD 

c  2-LCO  THERMAL  INDICATORS,  S8-10B°F,  7x1",  ffaalbfe  (*9A5I95) 1-00 

G   i-fSTSTICK,  Iwf  IDOKpat*,  with  knob  l?9A3SaflA) 4.93 

Lt   1-EXCO  THUMBWHEEL  SWfTCH,  BCD,  0-7  l*M2*70A) , 1.49 

a   1-PLES5ETTV  SIDEBAND  FILTER,  far  chin.  3-  »*  4  i*9A3»73J 1.95 

B   2.9YNI-CAD  CHANCER  FAR,  plat-In,  125ra«,  125  VAC  pri  !~9A4«9B) 1.49 

Q  20-DATA  EHTRU  PUSH- SWITCHES,  ■  prt,  n arm  om»>.  tor  Uaytoardi  {~9AU7B! 2.0© 

1  J5-SHT40O  TIL  IC. -Ma.fad  50X+  yiald,  pop  tjfpm  [r9A2413) 2.O0 

3   1D4-M1N1  DIP  ICi,  HHinu  iintaafad  SM+  yMd,  p«>  typ**  l^9AJ245'. . .  2.00 

n  3D-LM3BD  AUDIO  lC'»,  2  *al£a  «A-x-dip  S03+  jliJi  i^BAiZM' 2.O0 

3  T5-LFNEARS,  OP  AMPS,  ujitfrrtftd  SOX4-  yi»Fd.  «np»-4>pi-nlnliflpa  (=tA241SJ 2.00 

^   lW-lTLi  A  UPTEA9  MIXED,  «rith  7400*,  WK-r  ,]*ld  [?9A2431} 2.D0 

•B   1-  KT5TICK,  t>0  ION  pvti,  far  tnnpiliri,  TV  c«*n*»  I-9A5037; 2.BS 

m   1-B-THACK  TAPE  HEAD,  with  phis'  n-  cord  |;MHUi Z.50 

C   ISO-PREFORMED  DISC  CAPACITORS.  Hurk-dvilaM,  ■•■I'd  '?9A2S0Sl 2.D0 

e  lSO-YnMMEH  CAPACITORS,  fflic*  c<n*vpr***l*rt.  eJ«ofi,  aitfd.  i=9A37i*! 2.90 

□  eO-TELLOW  JACKET  KTLA*  CAPACFTOR5.  mirtuJ.  pop  nlm  [^>9A3476J. ....2.00 

a  ISO-CLASS  ZEHERS.  400  MW,unt«t«d,&*ttBf  than  SOX  yltld  {-'•9A2740J 2.00 

D  7S-CARB0FILM  RESISTORS,  W.  W  watt,  5  A  10X.  mat  tad,  MtsX't  [<rftA3S34) 2.00 

□  Z50-UHMARKED  CAPACtT0R5,  pwiy»lrr*n»,  mAldad,  p*p  »lu**  {^9A3405].-. 2.00 

□  3D0-5ILICON  SlCltAL  DI0D£S.  micro.  (!■*«,  »n*n  tiwl  5D&  yj*ld  (£9A262B) 2.D0 

a  a-IC  SOCKETS,  14,  1ft  plnr  ■cldir  tall.  i>9*3G21] 2.00 

n   10O-1N4144/914  SWITCHIHD  DIODES,  50X+  ylold.  UntMtwSl  |^BA241B} 2.00 

D  3D-PC  TRIM  POTENTIOMETERS,  lbuml>ik1i*«l,  *cr*wiir|v^r  *M't,  [48A3345]. 2.00 

□  15-SLIDE  VOLUME  CONTftDLS,  aiil'd  valua*,  dual*,  ilnglg*  (£9A5D57) 2.DO 

u  75-4"  CABLE  TIES,  plaitlc,  K*«  "Ty-wrap"  (^9AS21B) 2.00 

□  10-CRYSTALS,  muf  lAcludi  CB,  Ham  A  mar*  |^BA3250] 2.00 

O   1DO-TERMINAL  STRIPS,  tram  2  lui*  up  lflSA3lJ4!.. .,2.00 

□  3D.NE-2NEON  LAMPS,  all  lOOI  Eood  [«9A2613| 2.D0 

_  40-1L  SHIELDED  CABLE.  I  cond.  mlkii.  phono*.  |j:9A3ST7] 2.90 

z.  3-SOUND  TRICCERS,  »und  lr[fs*r»  vcr  »/*mp  [?BA3625j 2.DO 

3  lO-CB  CRYSTALS,  far  ph*M  lack  Joep,  HAM,  HC/IB  (aBASOSO) 2.00 

3   tOO-OISC  CAPACITORS,  long  luilt,  in*rka4,  f**i'd  (=9A23:BBl 2.DO 

B   IDO-CAPAClTDIt  IPEtlAL.  *H*e*P  mjr&*T.  !y<ka.  nwt  f-9A273«^ , 2.00 

0   10-VDLTAGE  REGULATORS,  hobfcy  LM320,  340,  TO-3  i*9A33W! ZOO 

D  30-PANU.  SWITCHES,  Jlldai,  ratariai,  mod',  ate  1*9*3268) 2.00 

3  2DO-RESI5T0R  SPECIAL,  «i  to  IW,  carbon,  m*lal  [^9*30541 , 2.00 

G  2D0-HALF  WAITERS,  n*l»fari,  carbon.  m*t*t  '.-9A3444U., 2.90 

=i   1DO-HATIOHAL  IC  BDHAMZA,  llniara,  7409j  ROMS  isBA2B60i 2.DO 

a   15-LM340T  VOLTAGE  REGULATORS,  i  fa  24V,  TO- 220  {? 9 A 2635) 2.00 

i   1  DO-POL  YSTT  RENE  CAPS,  aart'd  valuti.,  vol  la  i*.  hF-0  [-9A272B) , 2.D0 

G  SfrTHERMISTORS.  r.,h>fara  that  «hanE*  nl*  t-mp  ^9A*0*Sl, ,,,....,. 2.00 

□  20-eKIOCES.  initiated.  2.  4.  B.  amp.  fall  «ra*o  |fBA4022i 2.00 

ID  25-LAMP'H' SOCKET  SETS,  micro,  L.5V.T2  [-9A3957) 2.00 

O  1  S-MrXED  READOUTS,  hebby,  untaatad,  .  137,  -3,  -5.  *te.  ^.9A3SIS» 2.00 

□  1  JO-QUARTER  WATTERS.  ratiitora.  motal  (IIt-.  AlrUf  |c9A34l}} 2.00 

u    1O0-PLASTIC  TRAN5I5TOR5,  untaitad.  TO-B2  j<;9A2604l 2.00 

c  200-PREFORMED  RESISTORS,  U.  Y,,  1W.  markad,  aiat'd  (t9A2G03) 2.DO 

□  200-PRECISCOH  RESISTORS,  U,  >,%.  }W,  IX,  21  markad  [?9A2429| 2,00 

□  60-OJPPEO  MYLARS,  iWw  flnlvh.  aitl'd  *«lu«  |49A25«7]- 2.DO 

□  3D-V0LUME  CONTROLS,  audio,  llneir,  aiifd  valuat  ("9A2421) 2.00 

a  3D-CLOCK  CHIPS,  National,  hobby  &  untastad.,  alann  K9A50S9) 2.04 

□  30MM52S2  2K  HAMS,  hobby,  untoatad  (k9A3940) 2.90 

□  lp-PUSH  SWITCHES,  puah-lo-hraak,  *Mi  a'pr"**  ("9ASW9|.. . ., 2.09 

Q  25-CD-40O0  SERIES  CMOS,  untaatad.  SOX  ua«abl«  yla-ld  <a9A52.B4i 2.00 

□  1-CHARACTER  GENERATOR.  Sx  T  Moatak  MK  2D02P  |*9A3896] 4.9S 

H   l-CONDEMSER  MIKES,  aanaltivi,  500  ohrna  1.5  Volti  t»9A3I7B] 4.9S 


icSAlE 
2  tor  1.01 

20  lor  1.01 
2  tor  1.20 
2  for  1.20 
2  f  p.-  4,96 
2  tor  1.96 
2  tor  1,01 

20  tor  1.01 
B  tor  1,01 

ID  tor  1.01 

2  tor  t.ga 

2  tor  3.51 
2  tor  t.96 
2  tor  1.20 
2  tor  1.01 
2  tor  1.50 
4  fir  1.01 
4  tar  1.01 
2  tor  4.96 
2  far  1.50 
2  tor  1.96 
2  tor  1.50 
CO  tor  2.01 
ISO  tor  2.01 

ISO  tor  a.oi 

90  tor  2.01 

150  tor  2.01 

20O  tor  2.01 

2  tor  2.96 

2  tor  2.51 

300  t07  2.01 

120  to*  2.01 

ISO  for  2.01 

300  tor  2.01 

ISO  lo>  2.01 

S00  tor  2.01 

ODD  tor  2.01 

IStorZOl 

200  tor  2.01 

60  tor  2.01 

3D  tor  2.01 

150  tor  2.01 

2D  tor  2.01 

200  tor  2-01 

$0  for  2.01 

80  ft.  tcr  2,01 

Gfar  2.01 

2D  for  2.01 

200  far  2.01 

209  tor  2,01 

2DOfor  ZOl 

GO  for  2.01 

400  for  2.01 

4O0  for  2.01 

200  foT  Z01 

30  for  2.01 

200  for  Z01 

190  for  2.01 

40  fef  2.01 

50  foT  2.0  L 

30  tor  .2.01 

39D  for  2.01 

200  for  2.01 

400  fpr  2,01 

400  for  2-01 

1 2D  for  2.01 

00  tor  2.01 

SO  for  2.01 

60  for  2.01 

29  far  2.01 

50  for  2.01 

2  far  4.BG 

2  fflr  4.99 


7-SEGMENT  READOUTS 


H  3^  DIGIT  LCD  WRISTWATCH  DISPLAY  |=9A39GO}. . 

-  SPHHTT  FLATHIAIES,  onnn,  .3"  dual  dl[Jt  !--9AS014} 

Z  SPERRY  FLAT  DIXIES,  oranta.  .3".  ltJJfc  I^ASOISJ 

E  MAH-3  BUBBLE  READOUT.  .19"  red.  co<r>.citb.  ^»A333SI 

z  MAN-4  READOUTS,  bobWa.  rad,  com.  anod*.  .19"  j.-SAlSO^ 

P  FHD-10  BLOCK  READOUT,  .122"  com  cathoda  {*9A2092' 

q  a-DIGIT  READOUT,  lad,  com  cataoda,  rad  lr9AS190) 

R  FHD-503.  .5"  rad.com  cathoda.  7-a*(.  ^BA2949i 

^  FHD-SOO,  .5"  rad.tom  anoda.  7  ae;.  [i9A2950] 

3  FMD-SOO,  .8"  rad.  common  aaoda,  L~9A3O30} 

B  FND-S03.  -9"  rad,  cornnior.  catJtoda,  <^9A3327' i 


ONE  CENT  SALE 
.  3  For  51.19  Ctor  S1.20 


1.19 

1,19 
.  6  far  1.D0 
.  2  far  1.00 
.2  for  1.19 
-Ifar     1.95 

1.50 

1.50 

3L95 

3.9S 


6  for 
6  for 
12  tor 
♦  for 
4  for 
2  for 
2  for 


□    1-SPST  24V  REED  RELAY,  I 


RELAYS! 

i  opan.  dip  a«ric  1290  Ohm*  (s 9A5175J , . 

AMPLIFIERS? 


2  for  1.51 
2  for  3.96 
2  lor     3.96 

2  to* 

Cm 


Each 

□  9  WATTS  ON  A  CHIP,  Toatilba  TA720S  (*9A5057) 4.95 

D  3  WATTS  ON  A  CHIP,  C-E  PA  263  [49A1522] 1.50 


.IttSI-IPartn, 
r:  ..'tion-lim.-  reject  unif 

<£*tm,  we   sra  i„[d    hh-  :,l 


nirf    rrDm-^  S»Je":  flWEN 


Ordar 
By  Cat. 
No.  9A19CI 

&  Type  No. 

C  SH74O0 
c  SH7401 
n  SH7403 
D  SN7404 
a  SN744S 
D  SN7409 

□  SH7407 
O  SH7409 
a  SH741D 
a  SN741S 

□  SN74I7 
C  SN7429 

□  SH7421 

□  SN7433 
Q  SHT426 
a  5NT430 
Li  SH74,ir 
O  SH7439 
D  SMT440 
B  SN7443 
C  SHT444 
■  SNT446 
c  SHT4SO 
c  SNT451 
c  SH74-51 
C  SN74S4 
D  3N74SS 
-  9N74M 
3  SN7492 
a  SN74A4 


TTL'S  AT  "CENT-CIBLE"  PRICES 


£*ch 
*  .19 


2  for 
t   .24  I 


Typa  N«, 
c  SN7445 

c  SN7470 

□  SN7A71 
zi  5N74T2 
b   SH7474 

□  5N7475 
a  SN74S0 
a  SN7492 
G  5H74A3 
D  SH74SA 

□  SN7499 
a  5N7499 
D  SN7490 

□  5N7491 
t:  5NT492 
B  SNT493 
C  SHT494 
c  5NT49S 
r  SHT49« 
B  SN7494 
=i  5NT4107 
-  5NT4113 
.  5H74114 
b  SN74121 
d  3KT4L23 
3  5H74129 
a  SNT4134 
3  5K74140 
3  5KT414S 


3.50 
1.00 

1.30 


TypaHo. 

□  SN74193 
a   1M74134 

-  KM741S5 
■X744M 
L.  SH74197 
D  SN741S9 
Li  SH74101 

□  SN74163 
a  SN741B4 
u  SH741G5 
a  SM74199 
d  SN74173 

□  SNT4174 
C  SN7417S 
Q  9H7417T 
B  4N74179 

Md741AO 
B  3NT41B2 
$  SN74190 

SHT4191 
_  IHT4192 

SHT4193 

1 ^741 94 
D  SN74197 
.  SN74199 
-  SN74200 

SN742S1 
|  SH 742*4 

□  SM 74299 


Each 

2  for 

1J9 

1.30 

l.TS 

1.79 

.79 

.Ma 

.» 

.40 

.99 

l.OD 

.99 

1.00 

1,00 

zoo 

1.00 
1.90 
1.0© 


POP-AMPS  AT  "CENT-CIBLE"  PRICES 


Case 

Typa  Ko. 
O  LM3O0H 
D  LM300N 
D  LM301V 
a  LM301H 

□  LM307V 
"  LM308V 

.  LM3CSH 
LSB09K 
LM311V 
LM311K 
J  LM318V 
G  LM320H-S 
G  LM320H-12 
U  LM320H-I5 
D  LM320T-6 
Z2  LM333H 
D   LM32.4N 
D  LM339H 
G  LM34CK-S 

□  LMiWK-6 

□  LM340K-8 
D  LM340K-12 

□  LM340K-15 

□  LM340K-18 
D  LM340K-24 


Dtle:  T 

Each 


.69 
1.49 

.29 
1.49 


.» 
1.49 
1.19 

J.T9 
1,79 
1.49 
1.49 
1-49 
1.49 
1.49 
1.49 
1.49 


TO  2  20  I*<ryw 

2  for 


liO 
l.OD 
1.00 
1.00 
1.00 
1-50 
1J£0 

uo 

1JBQ 
1.50 
130 
1^0 
1.50 
150 
1.50 
1.50 


T»tr;  \ 
Tyoo  K*. 
D  LM340T-5 
a  l,|rl340T-6 

□  LMMOT-fl 
a  LM340T-12 
LJ  LM340T-1S 
G  LMJ40T-1B 

□  LM340T-24 
C  LM3$ON 

Z  LM376V 
D  LM377H 
C  LMMON 
C  LMU1K 
D  LM3B«H 
C  LM531H 
C  LM&MH 
G  LM532H 
G  NE540H 
U  LM5SSV 
Q  LM&SGK 
G  LM558V 
G  LMSSSH 

□  LM561N 
a  LM565N 
D  LM565H 
G  LM566 

□  LMS67 


J3 

J9 

1-39 

*  1-49 
1.49 
-25 


1.00 
1.00 
1JKI 
2.49 
2.39 


tlip;  K   TO-J;  il^TO-S; 

Type 
D  UH703N 
O  LM704H 
E3  LM709H 
G  LM709PT  ■■--t 
C  LM733N 
D  LM741V 
3  LM741H 
C  LM747H 
241304 


2  tor 

1-49 

1.50 

1.49 

1.50 

1.49 

UO 

1.49 

150 

1.49 

1-50 

1.49 

150 

1.49 

1.50 

2-26 

1.40 

2.00 

150 

150 

.26 

_2« 

55* 

.76 

L^O 

JO 

^»0 

1.01 

1.01 

1.01 

2.50 

2.40 


i  41310 

.  --11312 

1 1 1414V 

:     I  M14S8V 

'    LMiSOOH 

."    L"n3Q2SH 

:      LM390tiN 

LM  3909  V 

i      I  M4250 

I     i  475451 

L.  LrrI75453. 

□  LH75491 
D  LM  75492 
D  LM  75494 

□  FA263 

D  DMBSG4N 


N  -Dll1 
Each 


E.49 
1.79 
2.49 


.49 
1.25 
1.20 


1.50 
1-80 
2.50 


.61 

1.51 
1.30 


PENNIES  FOR  YOUR  MEMORIES! 


Type 
r.   1103 
■1  5202 
rj  52S2 
_    1702A 
=   MM  5290- 


Do4criptlon 
LH  Dynamic  HAM 
2K  Proin 

2H  x  L  Dynamic  RAM 
25*  »  *  FPROM 
4K  I  i.  Dynamic  HAM 


y h M 


Sale 
1.29 
2.95 
.99 
4.93 
3.95 
lo«*d  Irdm 


Ordor  bY 
Cat.  No. 
9*3433  & 
Type  No. 


IC  Sa(«! 
1.30 
2.96 
1.00 
4.9G 

3. as 


1  AMP  SCR'S 

TO-92  Cat*.  2HS090  aarlaa. 
ardor  by  Cat.  Kq.  9*2367 

and  vol  tan 

.      30        4  tor  $1  Afar  1.01 

;:     CO        3  far  51  9far  l.Ol 

D    100         3  lor  51  «  far  1.01 

[■   ]»        2  lor  91  4  far  1.01 

"     tDO  1   far  Si  2  far   1.01 


9A2377 
3  9AZ379 
c  9A23T9 
C  9A23A0 
-  3A25BJ 
II  9A2382 
a  9A2393 


1N4O01 
1N4O02 
1N4003 
1H4O04 
1N40O5 
1N4O0C 
1N4O07 


100 
200 
4O0 
GOO 
800 
1000 


10  Tor  $ 

10  far  55 

10  tor  .95 

10  far  1. 19 

10  far  1.39; 

10  tor  1.49 

10  for  1.59 


DIM*  SWITCHES! 


I 


***********************  J., 


BOLLET  RECTIFIERS ' 

Ord,r  by  Cat.  No.  9A«OB04  .nd  .oil... 
13  HKIIP 


D  400V 


It  SALE! 
30  for  f  .76 
20  la. 
20  for 
20  (Or 
20  |o, 
30  (or 
20  for 


Your  Chvlu  2  lor  S1.5C 

CERMET  TRIM 
POTENTIOMETERS 


J-49  2  Tor 
if1'" 


I  lOlml 
D20L 
a  5d|n| 


js*"™  J  rin.Lw»VE  BRIDGE 


Eiich 

c   2  SWITCHES  OH  A  DIP  ('IM  36«fi] *... 

r   3  SWITCHES  OH  A  DIP    eM  3G69 SB       .89  *  LO  AMP   n  p/^XIFrFR  S*  * 

C   6  SWITCHES  OH  A  DIP  [r.VA  3G71 1.29     1.30  *  A»A.W  A  A  A   A«.4«u.    fc 

«,  Ord.r  by  Dt  Ho.  9A2A47  A  voltiio 


"•*A««A*«.M««,«WM.MMWM 


«M 


o7J0[in|      Q2.5KI.)     a20K(.l 

™'"L°  Sri.  s io"  w  ■=  »oJ " 


IC  SOCKETS.' 


-  9-PIN  MMI-DIP  [^9A2123].... 

-  14-PtN  DIP  Jr9A130H) 

□   16-PINDIP    "9A13O0) 

E  IB-PIN  DIP  !^9A»79) 

p  24-PIN  MSI/DIP  l=9A3M6>... 
Z    28-PIN  MSI /DIP  iJHJMT.i... 


>  PRV 

+  c    SO 

B  tor  91-20  #-  p  1O0 
6  t*r  1.J0  *  n  20O 
6  far  1.20  +  m  4O0 
12  for  1.20  *G  600 
4  for  1.20  *  G  MO  - 
M#*  G1O00 


Z  Id: 


Terms:  Add  oo„':3pf      Ra'ed:  net  j>i 
Phone  ;  Wakefield,  H»m.  (61v>  24^ .2 
Retails  16-18  L)d  Carminft  St..  Waketfchl. 
MINIMUM  ORDER $6.O0 

POLY  PAKS 


Send  for  FREE 

CATALOO 


PO.  BOX  342-A9 

LYNNFIELD,  MA. 

ZIP  01940 


P2 


Ortl.T  "7  "k  ■» l      0  10PHAT  «ED       \ 

S3a«g      S2SK.UK 

=   .9A1790 


Cona. 

*"«■     1-9S 
**     1J!B 


yWBOJiPJ 


(«  Salt 

tft  as 

6-fL 


.10  AMP  -  POWER  TAB5I 
]  9A1730  -  SCR'S 

j  9A1449  -  TRIADS 

I      9A1S90  -  QUADRACS 
/PRV  5*5*        2  for 


1.99  | 


I  SD 

10© 
'  200 
:  4D0V 


S    -55       J    .Sf 


.69 


.70 


LYTIC  KLINIC 

Ortfar  H».  9A3299  and  KBtaa 


V     Styte  Sate 

15  P.C.  ID  far  S1.D0 

15  P.C.  Sfar     l.DO 

25  P.C.  tfar     l.DO 

2S  P.C.  6  far     L.D0 

23  P.C.  5  for     1.00 


Efaclrotytfa 
cvpAdtor* 
1<  SALE 
29  far  91.91 
14  For  1.01 
14  far  1-01 
12  lor  L.Ol 
10  far     L.Ol 


CONDENSER  fVUHE  !  ZENERS!^ rhyci 


Si   ■AJb  '  TIE-P 


t-j         .  r-j.:-:^    IT    (Mfiil,     orani- 

tJ  rV,    V      .1--,     „rmm.,     frrfj.     reE.p.     £0. 

V  "  ■  .■  '.1,  ■  r      LraF.    i.t     pjrt    LH 

7/b"  lonp    No.  9AJJ.7B         4.9!> 

2  for  $4 .96 


.  9Ai2lOA  t  vftHage  S  wjrttaia 

1  W»tt  5»lt             IC  SALE 

?  7.5V  5  lor  $1.  10  far  SI. 01 

j  B.2V  5  lor     1.  }0  far     1.D1 

2  B.1V  5  lor  1.  10  far  L.Ol 
j   10.V  5  tor     1.  10  far     1.01 

3  il.V  5  tor  1.  10  lor  1.01 
i  12.V  Sfar  t.  10  far  H.nl 
I    15. V  3  far      L.  10  far     1.01 


Order  by  Cat.  Mo.  9A3210B 
5  WATTS       Sate  K  SALE 

G  6.  V  3  far  i.  6  far  i.fll 
P  S.2V  3  tor  1.  6  tor  l.Ol 
0   15.  V     3  for     1.  a  for     1.01 

□  19.   V     3  far     1,  8  tor     1,01 

□  24.   V     3  far     I.  6  tor     1.01 

□  30.   V     3  far     t.  6  for     1.01 
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ASSOCIATED  RADIO 

AMERICA'S  #1  Real  Amateur  Radio  Store 


Actual  current  photos  of  some  of  our  reconditioned  equipment. 

We  have  hundreds  of  reconditioned  items.  Save  big  with 
confidence.  Reconditioned  units  carry  a  guarantee. 
We  trade  -  USED  on  NEW  or  USED  on  USED 
We  sell  -  ALL  major  brands  NEW  &  USED 
We  buy  -  Many  types  of  amateur  equipment. 


ASSOCIATED  RADIO 

8012  CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


913-381-5900 


CALL  US  WITH  YOUR  REQUIREMENTS 


ffffTfWE  ALSO  SELL  MUCH  OF  OUR  TRADE-IN  EQUIPMENT  BEFORE  WE 
RECONDITION  IT.  THIS  WE  SELL  AT  GREATLY  REDUCED  PRICE.  REAL 
BARGAINS  FOR  THE  EXPERIENCED  HAM.  SEND  $1.00  AND  YOUR  NAME  -  CALL 
LETTERS  AND  ADDRESS  TO  US  AND  WE'll  SEND  YOU  NOT  ONLY  OUR  REGULAR 
CATALOG  BUT  A  CURRENT  LIST  OF  UNSERVICED  BARGAINS.  abo 
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a    73 


IQ       Q   . 


H  Z 


OQ 


7294  N.W.  54  STREET 
MIAMI,  FLORIDA  33166 


Surplus 
Electronics 
Corp.  s43 


PHONE:  (305)  887-8228 
TWX:       810-848-6085 

WHOLESALE  -  RETAIL 


RADIO  TRANSMITTER 

Type  T-20/ARC-5 
5.3  to  7  MC  or  4-5.3  MC 
Brand  new — Never  used- 
Tubes  alone  are  worth  the  price 
$24.95 
only  30  left  less  cover 


-  NORTH  ELECTRIC  TRANSFORMER  - 

2470—9024 

117  V  50/60  Hz — Multiple  windings  will  produce: 

+  24  V  dc— 50  Amp 

+  12  Vdc— 100  Amp 

-12  Vdc— 50  Amp 

Other  voltages  can  be  obtained,  complete 

with  specification  sheets — Limited  Qty. 

549.95  $49.95 


KESTER  #44— SOLDER 

63/37  Alloy 

.032  diameter. 

— 5lb.  Spools  Only— 

$6.00  per  lb. 


12  Vdc  SIRENS 
Very  Loud  $8.95 


SURPRISE  PACKAGE 

Resistors,   Caps,   Semis,    Pots, 
Relays,  etc.  We  guarantee  it  to  be 
$25.00   worth   of   material.   Every 
package  is  different. 
$5.00 


TEXAS  INSTRUMENT  KEYBOARD 


$1.95  ea, 
5  for 
$8.00 
10  for 
$13.95 


Has  3  slide 
switches— 28 
different  keys- 
keypads  re- 
movable by 
removing  4 
screws. 


CERAMIC  PRECISION  CAPS-ERIE 

47pF^100  V 

220pF— 100V  $.10  ea. 

470  pF— 100  V 

500  pF— ioov        15  for  $1.00 

560  pF  — 100  V 

1000  pF- 100  v        50  for  $3.25 

2000  pF— 100  V 


White  Porcelain 
Egg  Insulator 

1  W  x  1"  50<p  ea 
3  for  $1.25 


SIGNAL  DIODE 

1M414B 

S  5.00  per  hundred 

$25.00  per  thousand 

or,  15  tor  S1 .00 


Noon  Panel  Light 

110  Vac  Amber,  w/  built  in  resistor 
&  wire  leads— 3  for  $1.50 


WIRE  WOUND 
RESISTORS 

.1  Ohm— 5W 

.10  Ohm— 10  W 

@  15$  each 


POWER  MATCH  CONVERTER 

Pearce-Simpson 
—Max  Loads  30  Watts 
converts:  for  positive 

6  to  12  Vdc   \     or  negative 
6  to  18  Vdc    >     ground  systems 
12  to  24  Vdc  i     3V2"  tf  3V4"  x  2" 
$7.95 


STANCOR  TRANSFORMER 

#P-8180B  — 117  V  in— 

25.2  Vet  at  1  Amp 

$3.00  ea., 

2  for  $5.00 

3  for  $6.50 


PANEL  METERS 

2Vi"  x  2Vj"  also  2%"  x  3" 
10-0-10  dc  Amps   ,  $4.00  ea 

0-20  dc  Volts 
25-0-25  dc  Volts     >  2  for 

0-25  dc  Volts      \  $7.00 

0-50  ac  Volts    J 

-Shunt  Required- 


New  Dry  Nickel-Cadmium  Battery 

21A"  x2%"x83/4" 

General  Electric 

12.0  Volts  dc  @  4.0  Amp  hrs. 

$19.95  while  they  last. 


MUFF-IN  FANS 
3  Blades,  HOVac,  4V«"  sq. 
Removed  from  equipment — 
Excellent  condition— S4.95 


"New"  Muffin  Fans 

3  Blades-110  Vac,  4%"  sq. 
$9.95 


POWER  SUPPLY 

110  AC  to  12  VDC 
550  mA  23  Watts 

31/2"wx4"h  x  6V2"d 

$9.95 


HOOK-UP  WIRE 

Size  20  or  22— 
various  colors- 
no  color  selection 
solid 
$6.00/1000' 
$10.00/2000' 


POLYFOAM  COAX— 50R 

Equal  to  RG174 

$4.95/100' 

Low  Loss 

Poiyfoam 

Coax  Cable 


TRIMMER  CAPS 

Small  enough  to  fit 

in  your  watch— 

3.5  to  20  pF 

5  to  30  pF 

7to40pF 

$.75  ea.,  2  for  $1.25 

5  for  $3.00 


Heavy  Duty  Instrument  Case 

Grey  vinyl  over  wood  — inside  also 
lined  w/  vinyl  &  foam  padding.  Flip- 
top  w/  handle  and  keylock  w/  key. 

inside  dem.  4WD  x  8V*"W  x  10"H 

$25.00  value— $9.95 


Varo  Bridge  Rectifier 
10  amps.  220  Vdc— $1.50 


E2000  Memory 

52x52 

200  WD 

12  DG  $4.95 


New  Boxer  Fans 

5  Blades  110V  ac 

4%"— $11.95 


JOY  STICK 

For  TV  games  and  hi  fi 
with  four,  100K  pots 

2%"X2%"  X1" 
with  1"  handle— $3.95 


SPECIALS— SPECIALS  — SPECIALS— SPECIALS  — SPECIALS— SPECIALS— SPECIALS- SPECIALS 


Computer 
Grade  Caps 

1000  mf— 50  V 
10,000  mf— 20  V 

S200  mf-25  V 

30,000  mf— 15  V 

21,000  mf— 25  V 

$2.50  ea. 


CTS 
DIP  Switches 

8  position 
$1.25  ea., 
2  for  $2.00 


Trimmer  Cap 

ArcoJEImenco 
PC-402 
2  to  20  pF 
$.60  ea. 
5  for  $2.50, 
15  tor  $5.00 


MASSA 
Ultrasonic 
Transducer 

37  0!  40  kHz 
$1.50  ea. 
2  (Of  $2.50, 
5  tor  S5.00 


Relay— P  &  8 

4  POT— 110  Vdc 
6050  Ohm  coil 
10  Amp  contacts 
$1.50  ea., 

2  for  $2.75, 

3  for  $3.25 


Bourns 
Trimpot 

*200L-1  —  201 M 

200Ohnn 

$1-50  ea., 

2  for  $2.50. 

5  for  $6. 75      /// 


Stancor 

Transformer 
SP-S650 

Step  downflsolation 

l17Vpai  12V6.5ATIP. 

w/cord  S.  receptacle 

S5.95 


All  material  guaranteed  •  It  for  any  reason  you  are  not  satisfied,  our  products  may  be  returned  within  Todays  for  a  full  refund  (less  shipping).  Pleaseadd$3 
TERMS;  for  shipping  and  handling  on  all  orders.  Additional  5%  charge  for  shipping  any  Item  over  5  lbs.  COD's  accepted  tor  orders  totaling  $50.00  or  more.  All  orders 
shipped  UPS  unless  otherwise  specified.  Florida  residents  please  add  4%  sales  tax.  Minimum  order  $15.00. 


EQUIPMENT  /  COMPONENTS  /  WIRE  &  CABLE  /  ACCESSORIES 
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GET  YOUR 


RADIO  AMATEUR 

CALLBOOKS 


The  U.S.  Callbook  has  over 
350,000  W  &  K  listings.  It  lists 
calls,  license  classes,  names 
and  addresses  plus  the  many 
valuable  back-up  charts  and 
references  you  come  to  expect 
from  the  Callbook. 


1978 


$14.95 

PLUS  SHIPPING 


Specialize  in  DX?  Then  you're 
looking  for  the  Foreign  Callbook 
with  over  280.000  calls,  names  and 
addresses  of  radio  amateurs  out- 
side the  USA  plus  many  valuable, 
additional  features  of  interest  to  / 
the  DX'r. 


$13.95 

PLUS  SHIPPING 


See    your   favorite   electronics 
dealer  or  write  direct  for  free 
catalog  to  the  publisher. 


AIL  OF  THESE  EXTRA  FEATURES  INCLUDE 


•  international  Radio  Amateur  Prefixes! 

•  Radio  Amateur  Prefixes  by  Countries! 

•  A.RR.L,  Phonetic  Alphabet! 

•  Great  Circle  Bearings  and  Charts! 

•  International  "Q"  and  "  Z"  Signals! 

•  World  Standard  Time  Charts! 

•  Internationa]  Postal  Information! 

•  World  Prefix  Map1 

•  F.C.C.  Examination  Points! 

•  Where  to  Ruy: 

•  Telegraphers'  Abbreviations! 
»   DX  Operating  Code! 

■  A.R.R.L.  Countries  List! 

•  At  Your  Service  —  Amateur  Radio  Dealers! 

■  QSL  Managers1  Around  the  World! 

•  World  Wide  QSL  Bureaus! 

■  Census  of  Radio  Amateurs  of  the  World! 

•  Telegraph  Codes! 

•  AMSAT  —  Oscar  Users  Directory!         *W|* 

•  Slow  Scan  Television  Directory' 

■  Reciprocal  Licenses! 

•  Hawaii  included^ 

•  Many  Other  Features* 


Respected,  worldwide  as 
the  only  complete  authority 
for  radio  amateur 
QSL  and  QTH  information. 


Save  $1.50  order  both  send  $30.40 


RADIO  AMMEUfl 

ca 


& 


llbook 


INC. 


Dept  B  925  Sherwood  Drive 
Lake  Bluff.  Ml.  60044 

R1 


ORDER   FORM 


Item 

Pn«    Each 

Shipping 

Total  Price 

□ 

U    S      CALLBOOK 

$14.95 

$1.50 

$16.45 

a 

FOREIGN  CALLBOOK 

$13.95 

$1.50 

$15.45 

Name  _ 


Illinois  residents  only  add  5%  sales  tax 
j Toial 


Address.- 

City 


>ta[e : 

Charge :      □  BankArnericard 
Credit  eard  ff 

Signature _ 


.Zip. 


Tom 
Enclosed. 


D  Master  Charge  Interbank  # . 


Expiration  date. 
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Take  Command  of  220  MHz! 


The  Symhacods*  -i>09  ^presents  lha  fast  u!  a 
totally  new  geneiation  of  frequency  syrttha&i.«?rs, 
based  oh  the  la;iess  advances  in  CMOS-!  .SI  techni- 
ques. "Matrix- Modules",  .which  contain  programm- 
ing diodes,  maik>  adding  new  channels;,  a.  cinch. 
Simply  snip,  the  leads  on  the-  diodes  not  ridded, 
plug  it  in,  and  you  arc  Oh'The  Air!  Our  unique  in- 
terface design  allows  wfflj  to  use  you;  existing 
crystal  positions  even  though  ihe  synthesizer  -has 
been  installed.  The  Synthacoder  is  also  teas'iy 
adapted  for  Scanning  and  External  Frequency 
Control.  To  sum  it  up — We  are  sure  that  you  will 
find  the  new  Synthacoder  509  Everything  You 
Want  in  a  220  MHz  synthesizer— .And  -n:  a  Price- 
Comparable  to  Crystals! 


.   *  SIMPLE  TO  INTERFACE  -  Three' wire?  and  rw  holts! 

*  FULt'^QVEftACtE  -  22l^22S:  MH±Jt>  20 -KH?  steps 

*  MATKrX  PROGRAMMABLE  -  No  mew  crystals 

*  EXCLUSIVE  "MATRIX  MODULES" -Program  in  seconds 

*  FULL  MODE  CONTROL  -.  Simplex,:  Repeater,  Reverse 

*  LOW  POWER  CMOS  -.  Draws  only  60  ma 

*  FULLY  ASSEMBLED  AND  CALIBRATED  -  Not  a  kit     :  - 

*  FITS  MIDLAND,  COgRA,  and  CLEGG  220  MHz  transceivers 


739 


P.O.  BOX.2233 

1247  COMMERCIAL-AVENUE 

OXNARD.  CA  9303O 

■  (805)  486-0817 


D   I'LL  BITE!  Please  send  more  info. 

□   I'M  HOOKED!  Please  RUSH  my  Synthacoder. 

Name _ ^^______ 


YES, -T  would  like,  to  pcurctiase  a  Synthacoder-for  my  220 ■  radio..' 
Enclosed  please  flndriiy$129»9S-(Pr!ie  indudas  postage  and:  nantfltng'K- 
Caijforriia. residents  add 6%  sales-ta*.- 

I'  eRglosed.     □Check;        □  Money  Order 

Please  charge  my        0  Master  Charge        D  BankAmerkard-      .  . 

CredH;card  * . ; '.  ' : 

Interbank  -~ ^___ 

.Expiration  date : 

Signature ■_ ; :.^1. ; — ; '. „ 


% 

) 
I 
I 
I 
1 
1 

i 


.  Call . 


Address 
City  . 


..  Stale . 


.  Zip  . 


>.—  _»-._ 


—< _^__^ : _., _,_ ; "___^^ ■—■ ?■ 


E1Z 
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ALDELCO  ELECTRONIC  CENTER 


OVERVOLT  12 

Crow  Bar  circuit  protects 
Transceivers  &  Tape  Decks  from 
runaway  power  supply  voltage  that 
can  zap  expensive  components.  OV 
12  causes  fuse  in  Power  Supply  to 
blow  if  voltage  exceeds  preset  level 
(16  Volts).  Rated  at  25 
Amperes.  $  7.95 

Model  OV5.  Protects  5  Volt  circuits. 
Triggers  at  7.5  Volts  $  7.95 

Other  units  available  at  3.3  to  100 Trig- 
ger Voltages  $10.95ea 


THE  LUNCH 
COUNTER       I 


Build  a  600  MHz  6  Digit  Frequency 
Counter.  We  supply  3  PC  Boards,  Silk 
Screened  Front  Panel  and  complete 
Instructions  Only$14.95 

Chips  used  in  Counter 

11C90Prescaler  $14.50 

74C925  9.95 

F9368  (2  used)  ea  3.95 


NEW! 

THE  FUTURE  HOW! 

FM2015R 


i.  PLUS  MAR&-CAFI' 


All  Solid  State-CMOS  PtL  digital  nyrHhoBizecJ  -  No  Crystals  la  Buyl  BKKi  steps  - 
144  -  149  MHi-LED  digital  readout  PI. US  MARS-CAP.' 

*  S  MHe  Send  Cov«rage  -  1000  Channel* (inatsacl of  thBu«ual2MHi  to4MHz-40t) 
w  800  Channel*)  *  4  CHANNEL  RAM  IC  MEMORY  WITH  SCANNING  • 
MULTIPLE  FREQUENCY  OFFSETS*  ELECTRONIC  AUTO  TUNING-  TRANSMIT 
AND  RECEIVE  ■  INTERNAL  MULTIPURPOSE  TONE  OSCILLATOR  •  R|T  • 
DISCRIMINATOR  METER  -  1  5W»tt*Outpirt  -  Unequalad  RflCfliverSftnEttlvrtyiind 
Selectivity  ■  *5  POLE  FILTER,  MONOLITHIC  CRYSTAL  FILTER  AND 
AUTOMATIC  TUNED  RECEIVER  FROMTEND.  C0MPAHE!*SUD4rb Engineering 
amtf  Superior  Commercial  Avionics  Grade  Quality  and  Construction  Second  to 
None  at  ANY  PRICE. 


$39900 


ALD1158 


Hard  to  find  replacement  for 
VHF  Mobile  &  Marine  use. 
Successfully  used  in  Stan- 
dard and  other  VHF  Rlgi 
Rated  12  Watts  at  200  MHz 
12.5  Volts  with  5.3  DB  Gain. 
Heat  Sink  stud  (8/32)  isolated 
from  leads.  Only  $12.30 


RF  DEVICES 


2N2876 
2N3375 
2N3553 
2N3866 
2N3926 
2N4427 
2NS589 
2N5590 
2N5591 
2N5913 
2N6080 
2N6081 
2N6082 
2N6083 
2N6084 
2N6094 
2N6095 
2N6096 
2N6097 


18W 

3.0W 

2.SW 

LOW 

7.0W 

LOW 

3.0W 

10W 

25W 

1.75W 

4.0W 

15W 

25W 

30W 

40W 

4.0W 

1SW 

30W 

40W 


200  MHz 
400  MHz 
175  MHz 
400  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 


T060 

TO60 

T039 

T039 

TO60 

T039 

MT71 

MT72 

MT72 

T039 

MT72 

MT72 

MT72 

MT72 

MT72 

X106  PNP 

X106PNP 

X106  PNP 

X106  PNP 


$12.35 

5.80 

1.40 

1.25 

6.30 

1.35 

4.75 

7.80 

10.25 

1.70 

5.40 

8.45 

10.95 

12:30 

16:30 

6.60 

8.50 

10.35 

20.00 


ALDELGO  KITS 

DUAL  DIGITAL  12/24  HOUR  CLOCK  KIT 
NOW  WITH  A  NEW  WALNUT  GRAIN  WOOD 
CABINET 


Features: 

12  or  24  Hour  Operation  on  either  clock 

Each  Clock  separately  controlled 

Freeze  feature  (or  time  set 

Easy  assembly  for  clock  and  cabinet 

MODEL  ALD5W       ONLY  $49.95 


LEDS 

Monsanto  MAN  72  Red  LED 
Readout  .300"  High,  Common 
Anode.  ONLY$  .89 

Monsanto  MV5053  JUMBO  LED 
and  Holder  only  .25 

LED  Holders 10 

JumboRedLEDS  SforSLOO 

Jumbo  Green,  Orange  or  Yellow 
LEDS  5  for  $1.00 

FETS 

40673 1.55 

MPF102 55 

2N3819 35 

2N5457 50 

2N5458 50 

2N5459 55 

2N5485 50 

DARLINGTON 

MPSA  13 80 

MPSA  14 40 

2N5306 50 

SCR 

C  106A 55 

C106B 65 

C  122B 85 


VOLTAGE  REGULATORS 

TO220  Package 

Positive  $1.00    Negative  $1.25 

7805  7905 

7806  7906 
7B08  7912 
7812  7915 
7815  7918 

LM309HTO5 $1.10 

LM309KTO3 1.10 

LM72314pinORT05 55 

TTL  SPECIALS 

7403 17 

7404 17 

7405 17 

7473 32 

7474 32 

7490 49 

74118 2.60 

74193 98 

74283 1.65 

74S0O 25 

74H10 25 

74H40 22 

74S74 45 

74175 1,25 

We  have  more  items  listed.  Send 
stamp  for  our  catalog. 


RECTIFIERS 

2  amp  50  volt  20  for  $1.00 
2  amp  1000  volt  10  for  1.00 
2   amp    1500   volt    5   for   1.00 

10  amp  stud  50  volt 1.50 

10  amp  stud  600  volt 4.50 

40  amp  stud  50  volt 1.20 

40  amp  stud  750  volt 2.05 

100  amp  stud  200  v 8.50 

BRIDGES 

2  amp  T05  50  volt 35 

2  amp  T05  200  volt 50 

2  amp  T05  600  VOH 1.25 

3  amp  50  volt 50 

3  amp  400  volt 1.10 

25  amp  200  volt 1.50 

25  amp  600  volt-. 5.50 

25  amp  1000  volt 8.50 


ALARM  CLOCK  KIT 

6  Big  0.5  LED  Displays  *  On  Board  AC  Transformer  "  12 
Hour  Format  with  24  Hour  Alarm  *  Snooze  Feature  *  Elaps- 
ed Timer.  Timer  feature  makes  this  Popular  in  Broadcast 
Stations.  It's  a  natural  for  cars,  boats  and  campers  when 
used  with  optional  crystal  time  base.  Fits  our  standard 
cabinet.  $19.95 

Crystal  time  base  when  purchased  with  clock.  $2.95 

12  or  24  HOUR  DIGITAL  CLOCK  KIT 

Uses  0.5  Display  LED.  5314  Clock  Chip.  Freeze  feature  for 
accu  rate  set,  1  its  our  standard  cabi  net.  ON  LY  $1 8.95 


CLOCK  CHIPS 

5313 

5314 

5316 

5375 


3.49 

3.49 

3.95 

3.95 

CT7001 6.95 


CLOCK  CABINETS 

Woodgrain  or  black  leather 

CRYSTAL  TIME  BASE  KIT 

Includes    PC   Board,  Crystal,   all    parts   and 
tlons. 

CLOCK  FILTERS 

Blue,  Red,  Green,  Amber  or  Smoke 


ea.S4.95 


Instruc- 
"'  S4.95 


$.60 


Blinky  Flasher  Kit  $395 

PC  board,  555  &  all  parts  works  on  9  volts.  Mouse  button — 
$1.00 


DIGITAL 
MULTIMETER  & 
THERMOMETER 

3'A  Digit— 5  ranges  on  each 
function  AC/DC  .2  Volts  to 
2000  Volts  Current  2 
Microamps  to  2  Amps 
Resistance  2000  Ohms  to  2 
Megohms.  Includes  PC 
Board,  ICL7107  Chip  and  all 
parts.  Only  $49.95 


LOGIC  PROBE  KIT 

Measures  Logic  1,  Logic  0, 
and  pulsing  circuit  condi- 
tions NOW  reduced  to    $9.95 


SPECIALS 

MC145BP 29 

555  Timer 3tor$1.00 

4011 23 


CRYSTAL  SOCKETS 

HOLDS  8  HC25U S   .59 

Single  HC25U 29 


Amphenol 

8  Pin  Round 
IC  Socket 


NEW! 

Tunable    420    MHz 
Fast  Scan  TV 
Converter 

Receive  Fast  Scan  Amateur  TV  in  the  420  to  450  MHz  Band 
with  any  TV  set.  Low  noise,  high  gain  rf  Amp  with  Varactor 
tuned  input  and  outputs.  Built  in  AC  supply.  Comes  in  two  tone 
walnut  &  beige  cabinet  measuring  1  7/8"  x  4  1/4"  x  41/8". 

Factory  wired  with  2  year  guarantee $49.95 

Kit  (critical  circuits  prewired) $39.99 


ADJUSTABLE  POWER  SUPPLY  KITS 


5-1 5  Volts  500  MA 
12-28  Volts  500MA 


$6.95 
6.95 


ACCUKEYER 
KIT 

•  Self  Completing  Dots  &  Dashes  •  Provision  for  attachment  of  256  or  512' 

•  iambic  Operation  Bit  Memory  for  DX  or  Contest  work 

•  Single  Dot  &  Dash  Memories 

Revised  version  of  the  Accukeyer  featured  in  the  ARRL  Handbook.  Has 
more  logical  IC  Layout  and  ON  Board  sidetone  Oscillator.  Includes  PC 
Board,  TTL  ICs,  555  Timer,  IC  Sockets,  Switch,  Speaker,  Transistors, 
capacitorsand  resistors.  Requires5  VDC.  ONLY$19.95 

ACCUKEYER  MEMORY  KIT 

Simple  low  cost  Memory  Kit.  Uses  2  programmable  1101  Memory  chips.  Pro- 
vides 2  canned  messages  of  30  Characters  each.  Adaptabfe  to  Handbook 
and  othe'r  Accukeyers.  Includes  PC  board  (same  size  as  accukeyer  board) 
and  all  parts.  Reqmres5VDC,9VDC.  S19.95 


ALDELCO 


2281A  BABYLON  TURNPIKE,  MERRICK  NY  11566 
516-378-4555 


Add  6%  shipping.  Add  $1.00  for  orders  under  $1  0.00.  Out  of  U.S.A.  add  15%  shipping  and  certified  check  or  money  order  in  U.S.  funds. 
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RAdio  Books  ho 


NEW   AQdlTIONS 


(WEr*T 


IfOIIIfWP 


•  A  GUIDE  TO  HAM  RADIO— BK7321  —by 
Larry  Kahaner  WB2NEL,  What's  Amateur 
Radio  all  about?  You  can  learn  the  basics 

"of  this  fascinating  hobby  with  this  ex-" 
cedent  beginner's  guide.  It  answers  the 
most  frequently  asked  questions  in  an 
easy-going  manner,  and  it  shows  the  best 
way  to  go  about  getting  an  FCC  license.  A 
Guide  to  Ham  Radio  is  an  ideal  introduc- 
tion to  a  hobby  enjoyed  by  people  around 
the  world.  S4.95.* 

•  VOLUME  IV— IC  TEST   EQUIPMENT- 

LB7362— it's  easy  and  fun  to  build  your 
own  test  equipment  with  ICs!  Here  in  this 
fourth  volume  of  the  73TEST  EQUIPMENT 
LIBRARY  are  42  home  construction  proj- 
ects for  building  test  equipment  to  work 
with  your  ham  station  and  in  servicing 
digital  equipment.  Counters,  scalers,  fre- 
quency standards,  synthesizers,  logic, 
probes.  .  .JUST  ABOUT  EVERYTHING 
you  need  and  can  build  with  ICs.  $4.95.* 
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SPECIAL: 

PRE-PUBLICATION  OFFER 

[orders  will  be  filled  on 

a  first-in,  first-out  basis] 

•  HOW  TO  BUILD  A  MICROCOMPUTER— 
AND  REALLY  UNDERSTAND  IT-BK7325 

—by  Sam  Creason.  The  electronics  hob- 
byist who  wants  to  build  his  own  micro- 
computer system  now  has  a  practical 
"How-To"  guidebook.  Sam  Creason's 
book  is  a  combination  technical  manual 
and  programming  guide  that  takes  the 
hobbyist  step  by  step  through  the  design, 
construction,  testing,  and  debugging  of  a 
■  complete  microcomputer  system.  This 
book  is  must  reading  for  anyone  desiring  a 
true  understanding  of  small  computer 
systems.  $9.95.* 


•  SSB...THE  MISUNDERSTOOD  MODE 

— BK7351— by  James  B.  Wilson.  Single 
Sideband  Transmission  . .  .thousands  of  -^— ^— • 
us  use  it  every  day,  yet,  it  remains  one  of 
the  least  understood  facets  of  amateur 
radio.  J.  B.  Wilson  presents  several 
methods  of  sideband  generation,  amply  il- 
lustrated with  charts  and  schematics, 
which  will  enable  the  ambitious  reader  to 
construct  his  own  sideband  generator.  A 
must  for  the  technically-serious  ham. 
$5.50.* 

•  PROPAGATION  WIZARD'S  HANDBOOK 

— BK7302— by  J.  H.  Nelson.  When  sun- 
spots  riddled  the  worldwide  communica- 
tions networks  of  the  1940's,  John  Henry 
Nelson  looked  to  the  planets  for  an 
answer.  The  result  was  a  theory  of  propa- 
gation forecasting  based  upon  interplan- 
etary alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today. 
The  book  provides  an  enlightened  look  at  ^^_^__ 
communications  past,  present,  and  future, 
as  well  as  teaching  the  art  of  propagation 
forecasting.  6.95." 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
t  73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 

Add  $1.00  handling  charge  for  orders  under  $10.00.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 
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•  NOVICE  STUDY  GUIDE— SG7357— Here  is  a  completely  new  study 
guide  and  reference  book  for  the  potential  ham.  This  is  not  a  ques- 
tion/answer memorization  course.  Electronic  and  radio  fundamentals  are 
presented  and  explained  in  an  easy-to-understand  fashion,  preparing  the 
beginner  for  the  Novice  exam.  Includes  the  latest  FCC  amateur  regula- 
tions, as  well  as  application  forms.  Easily  the  best  path  into  ihe  exciting 
world  of  ham  radio!  $4.95.* 

•  GENERAL  CLASS  STUDY  GUIDE— SG7358— A  complete  theory  course 
for  the  prospective  General  or  Technician.  This  reference  explains  tran- 
sistor, amplifier,  and  general  radio  theory,  while  preparing  the  Novice  for 
the  "big"  ticket.  After  getting  your  ticket,  you'll  use  this  guide  again  and 
again  as  an  electronic  reference  source.  Not  a  question/answer  guide  that 
becomes  dated  when  the  FCC  updates  the  amateur  exams.  $5.95.* 

•  ADVANCED  CLASS  STUDY  GUIDE— SG1081— Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you 
need  the  73  Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  electronics  measuring  techniques  are  covered  in 
detail  in  this  easy-to-follow  study  guide.  Special  modes  and  techniques,  such  as  RTTY,  are  also  treated.  An  engineering  degree  is 
nor  necessary  to  master  Advanced  theory — try  this  book  before  visiting  the  examiner's  office!  $5.95.* 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE— SG1080— Before  going  for  your  1  x  2  call,  it  pays  to  be  a  master  of  the  Extra  class 
electronic  theory.  This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is 
presented.  Antennas,  transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation,  and  specialized  communication 
techniques.  This  book  is  not  a  classroom  lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must 
be  understood  before  attempting  the  Extra  exam.  Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first!  $5.95.* 
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NOVICE  THEORY  TAPES 
Startling  Learning  Breakthrough 


•  NOVICE  THEORY  TAPES— CT7300— Startling  Learning  Breakthrough.  You'll  be  astounded  at  how 
really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three  tapes  of  theory  and  one  of 
questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze  through 
your  exam.  73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our 
tapes  for  the  incredibly  low  price  of  ONLY  $15.95." 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a 
cassette  tape  over  and  over  in  your  spare  time — even  while  you're  driving  I  You  get  more  and  more  info 
each  time  you  hear  it. 

You  can't  progress  without  solid  fundamentals.  These  four  hour-long  tapes  give  you  all  the  basics 
you'll  need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics  which  will  be 
invaluable  to  you  for  the  rest  of  your  life!  Can  you  afford  to  take  your  Novice  exam  without  first  listen-- 
ing  to  these  tapes?  Set  of  4— $15.95.* 


SSTV 


•  SLOW    SCAN    TELEVISION 

TAPE— CT7350— Prize-winning 
programs  from  the  73  SSTV 
contest.  Excellent  for  Demo! 
$5.95.* 


73  CODE  SYSTEM  TAPES 


code,  sent  at  the  official  FCC  standard  (no 
other  tape  we've  heard  uses  these  stan- 
dards, so  many  people  flunk  the  code 
when  they  are  suddenly — under  pressure 
— faced  with  characters  sent  at  13  wpm 
and  spaced  for  5  wpm).  This  tape  is  not 
memorizable,  unlike  the  zany  5wpm  tape, 
since  the  code  groups  are  entirely  random 
characters  sent  in  groups  ot  five. 


Any  Four  Tapes  For  515.95!  * 
$4.95  Each!* 

"GENESIS" 

5  WPM— CT730S— This  is  the  beginning 
tape  for  people  who  do  not  know  the  code 
at  all.  It  takes  them  through  the  26  letters, 
10  numbers  and  necessary  punclua'Jon, 
complete  with  practice  every  step  of  the 
way  using  the  newest  blitz  teaching  tech- 
niques. It  is  almost  miraculous!  In  one 
hour  many  people — including  kids  of  ten 
—are  able  to  master  the  code.  The  ease  of 
learning  gives  conlrdence  to  beginners 
who  might  otherwise  drop  out. 

"THE  STICKLER" 

6+  WPM— CT7306— This  is  the  praclice 
tape  for  the  Novice  and  Technician  li- 
censes. It  is  made  up  of  one  solid  hour  of 


"THE  CANADIAN" 

10+  WPM— CT7310— 73  hasn't  forgotten 
the  Canadian  hams— our  10  WPM  tape 
prepares  you  to  breeze  through  your  coun- 
try's licensing  exams.  Like  the  other  code 
groups,  the  tape  is  not  memorizable  and;. 
or>ce  mastered,  provides  a  margin  of  safe- 
ty in  the  actual  text  situation. 


"BACK  BREAKER" 

13+  WPM  — CT7313— Code  groups 
again,  at  a  bnstc  13  per  so  yog  will  be  at 
ease  when  you  sit  down  in  front  of  the 
steely-eyed  government  inspector  and  he 
starts  sending  you  plain  language  at  only 
13per  You  need  this  extra  margin  to  over- 
come the  panic  which  is  universal  in  the 
test  situations.  When  you've  spent  your 
money  and  time  to  take  the  test,  you'll 
thank  heavens  you  had  this  back-breaking 
tape. 


"COURAGEOUS" 

20+  WPM-CT7320— Code  is  what  gets 
you  when  you  go  for  the  Extra  class  li- 
cense. It  is  so  embarrassing  to  panic  out 
just  because  you  didn't  prepare  yourself 
with  this  tape.  Though  this  is  only  one 
word  faster, 'the  code  groups  are  so  diffi- 
cult that  you'll  almost  fall  asleep  copying 
the  FCC  stuff  by  comparison.  Users  report 
that  they  can't  believe  how  easy  20  per 
really  is  with  this  fantastic  one  hour  tape. 


"OUTRAGEOUS" 

25  +  WPM— CT7325-This  is  the  tape  for 
that  small  group  of  overachieving  hams 
who  wouldn  t  be  content  to  simply  satisfy 
the  code  requifements  of  the  Extra  Class 
license.  It's  the  toughest  tape  we've  got 
and  we  keep  a  perrvanent  file  of  hams  who 
have  mastered  it.  Letts  know  wnen  you're 
up  to  speed  and  we'll  inscribe  your  name 
in  73's  CW  'Hah  of  Fame." 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
#  73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 
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•  BEHIND  THE  DIAL— BK7307— By  Bob  Grove.  Get  more  fun  out 
of  shortwave  listening  with  this  interesting  guide  to  receivers, 
antennas,  frequencies  and  interference.  $4.95.* 

•  THE  CHALLENGE  OF  160— BK7309— is  the  newest  book  in  the 
73  technical  library,  dedicated  to  160  meter  operating.  Si  Dunn  pro- 
vides all  necessary  information  to  get  started  on  this  unique  band. 
The  all-important  antenna  and  ground  systems  are  described  in 
detail.  The  introduction  contains  interesting  photos  of  Stew 
Perry's  (the  King  of  160)  shack.  This  reference  is  a  must  for  new 
and  experienced  "Top  Band"  operators.  Price:  $1.95.* 

•  IC  OP-AMP  COOKBOOK— BK1028— by  Walter  G.  Jung.  Covers 
not  only  the  basic  theory  of  the  IC  op  amp  in  great  detail,  but  also 
includes  over  250  practical  circuit  applications,  liberally  il- 
lustrated. 592  pages,  51/z  x  8Vs.  softbound.  $12.95.* 


•  INTRODUCTION  TO  RTTY— BK7380— A  beginner's  guide  to 
radioteletype  including  teletypewriter  fundamentals,  signals, 
distortion  and  RTTY  art.  You  can  be  a  RTTY  artist!  A  73  publica- 
tion. $2.00.' 

•  THE  NEW  RTTY  HANDBOOK— BK7347— is  a  new  edition  and 
the  only  up-to-date  RTTY  book  available.  The  state  of  the  art  has 
been  changing  radically  and  has  made  all  previous  RTTY  books  ob- 
solete. It  has  the  latest  circuits,  great  for  the  newcomer  and  expert 
alike,  $5.95.' 

•  PROPAGATION    WIZARD'S   HANDBOOK— BK7302— by   J.    H. 

Nelson.  When  sunspots  riddled  the  worldwide  communications 
networks  of  the  1940's,  John  Henry  Nelson  looked  to  the  planets 
for  an  answer.  The  result  was  a  theory  of  propagation  forecasting 
based  upon  interplanetary  alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today.  The  book  provides  an 
enlightened  look  at  communications  past,  present,  and  future,  as 
well  as  teaching  the  art  of  propagation  forecasting.  $6.95.* 


•  SSB  . . .  THE  MISUNDERSTOOD  MODE— BK7351  — by  James  B. 
Wilson.  Single  Sideband  Transmission  . . .  thousands  of  us  use  it 
every  day,  yet  it  remains  one  of  the  least  understood  facets  of 
amateur  radio.  J.  B.  Wilson  presents  several  methods  of  sideband 
generation,  amply  illustrated  with  charts  and  schematics,  which 
will  enable  the  ambitious  reader  to  construct  his  own  sideband 
generator.  A  must  for  the  technically-serious  ham.  $5.50.* 

•  SSTV  HANDBOOK— BK7354(hardcover),  BK7355(softcover)— 
This  excellent  book  tells  all  about  it,  from  its  history  and  basics  to 
the  present  state-of-the-art  techniques.  Contains  chapters  on  cir- 
cuits, monitors,  cameras,  color  SSTV,  test  equipment  and  much 
more.  Hardbound  $7.00,  softbound  $5.00.* 

•  WEATHER  SATELLITE  HANDBOOK— BK7370— Simple  equip- 
ment and  methods  for  getting  good  pictures  from  the  weather 
satellite.  Antennas,  receivers,  monitors,  facsimile  you  can  build, 
tracking,  automatic  control  (you  don't  even  have  to  be  home).  Dr. 
Taggart  WB8DQT.$4.95.* 
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•  73  DIPOLE  AND  LONG-WIRE  ANTENNAS— BK1016— by  Ed- 
ward M.  Noll  W3FQJ.  This  is  the  first  collection  of  virtually  every 
type  of  wire  antenna  used  by  amateurs.  Includes  dimensions,  con- 
figurations, and  detailed  construction  data  for  73  different  anten- 
na types.  Appendices  describe  the  construction  of  noise  bridges, 
line  tunersrand  data  on  measuring  resonant  frequency,  velocity 
factor,  and  swr.  $5.50.' 

•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS— BK1069— 
by  Edward  M.  Noil  W3FQJ.  Describes  73  different  antennas  for 
amateurs.  Each  design  is  the  result  of  the  author's  own  ex- 
periments covering  the  construction  of  noise  bridges  and  antenna 
line  tuners,  as  well  as  methods  for  measuring  resonant  frequency, 
velocity  factor,  and  standing-wave  ratios.  160  pages.  $5.50.' 

•  VHF  ANTENNA  HANDBOOK— BK7368— The  NEW  VHF  Anten- 
na Handbook  details  the  theory,  design  and  construction  of  hun- 
dreds of  different  VHF  and  UHF  antennas  ...  A  oractical  book 
written  for  the  average  amateur  who  takes  joy  in  bui:  ^g,  not  full 
of  complex  formulas  for  the  design  engineer.  Packed  with 
fabulous  antenna  projects  you  can  build.  $4.95. ' 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
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•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD — BK1044— Rf  burst,  function,  square  wave  generators, 
variable  length  pulse  generators — 100  kHz  marker,  i-f  and  rf  sweep 
generators,  audio  osc,  af/rf  signal  injector,  146  MHz  synthesizer, 
digital  readouts  for  counters,  several  counters,  prescaler, 
microwave  meter,  etc.  252  pages.  $5.95.* 

•  VOL.  I  COMPONENT  TESTERS— LB7359— ...  how  to  build 
transistor  testers  (8),  diode  testers  (3),  IC  testers  (3),  voltmeters 
and  VTVMs  (9),  ohmmeters  (8  different  kinds),  inductance  (3), 
capacity  (9),  Q  measurement,  crystal  checking  (6),  temperature  (2), 
aural  meters  for  the  blind  (3)  and  all  sorts  of  miscellaneous  data  on 
meters  .  .  .  using  them,  making  them  more  versatile,  making  stan- 
dards. Invaluable  book.  $4.95.* 

•  VOL.  II  AUDIO  FREQUENCY  TESTERS— LB7360— ...  jam 
packed  with  all  kinds  of  audio  frequency  test  equipment.  If  you're 
into  SSB,  RTTY,  SSTV,  etc.,  this  book  is  a  must  for  you  ...  a  good 
book  for  hi-fi  addicts  and  experimenters,  too!  $4.95.* 

•  VOL.  Ill  RADIO  FREQUENCY  TESTERS— LB7361  — Radio  fre- 
quency waves,  the  common  denominator  of  Amateur  Radio.  Such 
items  as  SWR,  antenna  impedance,  line  impedance,  rf  output  and 
field  strength;  detailed  instructions  on  testing  these  items  in- 
cludes sections  on  signal  generators,  crystal  calibrators,  grid  dip 
oscillators,  noise  generators,  dummy  loads  and  much  more. 
$4.95." 

•  VOL.    IV    IC    TEST    EQUIPMENT— LB7362  — Become    a 

troubleshooting  wizard.  All  you  need  to  know  about  pulse,  audio 
and  sync  generators,  frequency  counters,  digital  component 
testers,  logic  probes  and  more!  Plus  a  cumulative  index  for  all  four 
volumes  of  the  73  Test  Equipment  Library.  $4.95.* 
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•  BACK  ISSUES— Complete  your  collec- 
tion— many  are  prime  collectibles  now, 
classics  in  the  field!  A  full  collection  is  an 
invaluable  compendium  of  radio  and  elec- 
tronics knowledge!  $2.00  each*,  or  5  for 
$5.00.* 

•  LIBRARY  SHELF  BOXES— These  sturdy 
white,  corrugated,  dirt-resistant  boxes 
each  hold  a  full  year  of  73  or  Kilobaud. 
With  your  order,  request  self-sticking 
labels  for  any  of  the  following:  73,  Kilo- 
baud, CQ,  QST,  Ham  Radio,  Personal  Com- 
puting, Radio  Electronics,  Interface  Age, 
and  Byte.  Order  1— BX1000— for  $2.00*; 
order  2-7—  BX1 001  —for  $1.50  each  *;  order 
8  or  more— BX1 002— for  $1.25  each*. 
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•  NEW  REPEATER  ATLAS  OF  THE  EN- 
TIRE WORLD— BK7345— 150%  as  bip-as 
any  list  ever  available— nearly  900  more 
repeaters  listed.  New  improved  maps 
show  the  locations  by  frequency  of  every 
repeater  in  the  States.  Only  $1.95.* 

•  QSL  CARDS—  73  turns  out  a  fantastic 
series  of  QSL  cards  at  about  half  the  cost 
of  having  them  done  elsewhere  because 
they  are  run  as  a  fill-in  between  printing 
books  and  other  items  in  the  73  Print  Shop. 
250  Style  W— QW0250— for  $8.95*;  500 
Style  W— QW0500— for  $13.95*;  250  Style 
X— QX0250— for  $8.95*;  500  Style  X— 
QX0500— for  $13.95*;  250  Style  Y— QY0250 
—for  $8.95*;  500  Style  Y— QY0500— for 
$13.95.* 

•  73  MAGAZINE  BINDERS— Preserve  and 
protect  your  collection  for  your  lifetime! 
There's  no  excuse  for  lost  issues  when  you 
have  these  handsome  red  binders  with 
gold  lettering.  Order  1— BN1001— for 
$6.50*;  2  or  more— BN1002— for  $6.00 
each.* 
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21,560 

pages. 


That's  the  size  of  the  world's 
most   comprehensive   guide  to 
the   subject   of   ham   radio: 
IS  years  of  73  Magazine. 


The  back  issues  of  73  are  a  gold  mine  of  interesting  articles.  Unlike 
the  other  magazines,  which  fill  their  pages  with  activity  reports, 
there's  little  to  go  stale  in  73.  You'll  find  pioneering  articles  on  SSTV, 
FM,  repeaters,  ICs,  and  computers.  Even  the  editorials  are  fun  as 
Wayne  Green's  dire  predictions,  like  the  debacle  of  incentive  licens- 
ing, have  come  to  pass. 

Clip  the  coupon  below  and  send  for  73's  new  back  issue  catalogue. 
Treat  yourself  (or  a  friendly  ham)  to  some  fun,  and  a  fantastic  bargain 
to  boot. 


□  YES!  Rush  me  73's  FREE  Back  Issue  Catalogue! 

Name  

Address  


City    State    Zip 
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S  HARD  COPY  STORAGE  A  PROBLEM? 


\ 


73,  as  thick  as  it  is,  Is  more  like  a  floppy  when  it  comes 
to  standing  on  the  bookshelf.  Try  the  73  Library  Shelf 
Boxes, . . .  sturdy  corrugated  white  dirt  resistant  card- 
board boxes  which  will  keep  them  from  flopping  around. 
We  have  seif-sticking  labels  for  the  boxes,  too,  not  only 
for  73,  but  also  for  Kilobaud .  .  .  and  for  CQ,  QST,  Ham 
Radio,  Personal  Computing,  Radio  Electronics,  Inter- 
face Age,  and  Byfe.  Ask  for  whatever  stickers  you  want 
with  your  box  order.  They  hold  a  full  year  of  73... or 
Kilobaud.  Your  magazine  library  is  your  prime  reference, 
keep  it  handy  and  keep  it  neat  with  these  strong  library 
shelf  boxes  . . .  One  box  is  $2.00,  2  boxes  are  $3.00  and 
eight  boxes  are  $10.00.  Be  sure  to  specify  which  labels 
we  should  send.  Have  your  credit  card  handy  and  call 
our  toll-free  order  number  800-258-5473,  or  use  the  order 
card  in  the  back  of  the  magazine  and  mail  to: 


magazine 
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rMOVING?^ 

Let  us  know  8  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73  Magazine. 
Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  subscrip- 
tion. It  helps  us  serve  you  promptly.  Write  to: 


magazine 

PETERBOROUGH  NH  03458 


□  Address  change  only 

□  Extend  subscription 

D  Enter  new  subscription 

□  1  year  $15.00 


□  Payment  enclosed 

(1  extra  BONUS  issue) 

□  Bill  me  later 


If  you  have  no  label  handy,  print  OLD  address  here. 
Call 


03  Name 

.    Address . 
it  City 


Name. 


.State. 


Zip. 


print  NEW  address  here: 
.  Call . 


Address. 


City 


.State- 


ly  _  juiie Zip __      i 

TO  COMPETENCE! 


Novice 
Class 
License 
Guide 
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UP 

s* 
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ymss 


Guide* 


PW«SSLi«**it 


General 
Class 
License 
Guide 


i*»«" 


Novice  Guide 


This  excellent 


reference  will  launch  you  into  the  exciting  world  of 
ham  radio!  Covers  radio  and  electronic  funda- 
mentals, preparing  you  to  pass  the  Novice  exam; 
also  includes  the  latest  FCC  amateur  regulations 
and  application  forms.  $4.95 

General  Guide If  you're  look- 
ing ahead  to  your  General  or  Technician  exam,  or 
are  already  licensed,  this  excellent  reference  work 
is  a  must  for  you!  Covers  completely  transistor, 
amplifier,  and  general  radio  theory;  you'll  use  it 
again  and  again!  $5.95. 
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